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of premature vas- 
disease in diabetes mellitus of 
long duration is today the most impor- 
tant and challenging problem in the 
management of patients with this dis- 
ease. It is generally recognized 
that as long as treatment with diet and 
insulin is adequate enough to prevent 
lefinite symptoms and _ acidosis, pa- 
tients usually do well for several vears 
ifter onset. after 10, 15, or 
20 years of diabetes an alarmingly high 
roportion show retinitis and gene ral- 


now 


However, 


red arteriosclerosis. The re sulting com- 
lications including impaired vision, 


oronary heart disease, diabetic 


ne- 
hrop: athy, and peripheral vascular 
‘isease are all the more distressing 


* This study was aided by a grant from the 


nited States Public Health Service (Project H-32 
Annual Meeting of 


| Presented in part at the 
teriosclerosis in’ Chicago, Mlinois, 


*® Formerly Fellow in Medicine 


on November 6, 


when they occur in young patients in 
their 30's or 40's at a time of life when, 
if they were not diabetic, they might 
expect to be healthy, vigorous, and 
essentially free of v: ascular disease. 
The cause of these degenerative com- 
plications has been a matter of great 
concern to all interested in diabetes. 
In recent vears some have regarded 
premature vascular disease as inevi- 
table and related to the duration of 
diabetes and possibly to an unidenti- 
fied “X” factor'’. Some have advocated, 
therefore, a program of management 
which a “free diet” is allowed and 
insulin given only to the extent of pre- 
venting acidosis and actual symptoms*: 
6816-18 In this plan, glycosuria and 
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hyperglycemia are disregarded as long 
as acidosis is not present. It is argued 

that this type of management is easier 

and that under it patients lead more 
nearly normal lives and are disturbed 

less emotionally and psychologically”. 

Opposed to this point of view have 
been those, including the writers and 
their associates, who believe that every 

effort should be made to restore physi- 
ological conditions, including freedom 
from glycosuria and a normal blood 
sugar, insofar as this is practicable*” 

18. Proponents of this plan of consistent 
vigorous treatment believe that, for the 
most part, the degenerative complica- 
tions of diabetes are related directly to 
inadequately controlled 

20 A restricted though entirely ade- 
quate diet is insisted upon and _ treat- 
ment with insulin pursued as vigorously 
as possible without producing frequent 
hypoglycemic attacks. 

It is obvious that there is an urgent 
need for reliable facts which will help 
decide as to whether treatment of 
diabetes generally should be along the 
lines of the “free diet” with less regard 
for hyperglycemia, or in accordance 
with a program of vigorous treatment 
with careful continuous control. Un- 
fortunately, to acquire worthwhile data 
is not easy. Persons whose onset of 
diabetes is after the age of 40 are not 
suitable subjects, because after 20 vears 
they are at an age at which vascular 
disease is common anyway and it is 
difficult to assess the part played by 
diabetes. Among younger persons with 
onset of diabetes under the age of 30, 
the number available for study after 
20 years of diabetes has until recently 
been too small to warrant conclusions. 
Furthermore, over 20 years of time so 
many factors, personal and environ- 
mental. enter into an individual's life 
that it is difficult to set up 2 compar- 
able study groups, one with and the 
other without good control of diabetes. 
Finally, and of extreme importance, is 
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the fact that the diabetic condition ot 
no patient is perfectly controlled over 
1) vears of time. in the sense that the 
urine is alwavs free from sugar and the 
blood sugar oscillates within a normal 
range. One deals perforce with individ- 
uals whose diabetes has been under 
varving degrees of inadequate control. 
One speaks of the best of these as hav- 
ing good or excellent control, but in so 
doing it must be realized that even in 
these there may well be over vears ot 
time definite effects of the disturbed 
metabolism of diabetes. 

In this study we have attempted to 
correlate the degree of control of 
diabetes maintained by patients over a 
period of many vears with the inci- 
dence severity of degenerative 
complications in the arteries, kidneys, 


heart. and retinae. 


Material and Method. For this purpose, we 
have studied a group of 247 patients whose 
diabetes began between the ages of 18 
months and 30 years and whose diabetes had 
been in existence for no less than 10 years 
and for periods varying trom 10 years up 
to 34 vears 

Every patient included in this survey has 
been recalled for review observation 
either to the New England Deaconess Hos- 
pital or to our office where the necessary 
studies and laboratory procedures could be 
conducted. It should be emphasized that no 
questionnaire was sent out for patients to fill 
in themselves. Patients re ported in the fasting 
state before either breakfast or insulin had 
been taken. 

After a specimen was voided for urinalysis, 
30 cc. of venous blood were withdrawn, dve 
was injected intravenously for the phenolsul- 
fonphthalein excretion test, and insulin was 
administered. The patients were then allowed 
to have breakfast. Urine specimens were col- 
lected at intervals of 30 minutes, 1 hour, and 
2 hours following the phenolsulfonphthalein 
dye injections. During the periods between 
these collections the remainder of the labora- 
tory procedures was completed, a physical 
examination was done, and an interview was 
held with each person to elicit an interval 
historv since his last visit and to obtain the 
data needed to evaluate properly the type of 
treatment and the degree of control whicl 
the individual had maintained. The results of 
these studies together with a summary of pre 
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vious examinations in the office or hospital 
were tabulated on a special form which pro- 
vided space for information, relative to oc- 
cupation, education, family history, —preg- 
nancy, complicating illnesses, insulin dosage, 
and diet formula, in addition to the results of 
laboratory procedures. 

Among the various laboratory tests which 
were completed in each case were the fol 
lowing: 

Examination was made by a roentgenologist 
for evidences of calcification within the blood 
vessels on films taken of the pelvis, lower 
legs, and the abdominal aorta (lateral film). 

It is worthy of emphasis that many films 
taken by Roentgen-ray technicians will fail 
to disclose slight traces of calcium within the 
irteries Which become evident on films which 
are correctly taken.) A film of the chest for 
measurement of heart size was done on every 


pe rson 

An electrocardiogram recording the 3 
standard leads plus the augmented unipolar 
extremity and 6 precordial leads was done in 
h Cas 

Determinations of the index of capillary 
fragility were done in each case, utilizing a 
nodification of the Géthlin technique in 
which pressure equivalent to 80 mm. of 
mercury was maintained for 4 minutes and 
the petechiae counted in a 6-cm. circle along 
the flexor surface of the forearm, as described 
by Barnes? 

Examination of the eves bv certified 
phthalmologists included ‘tonometer meas- 
irement of intraocular tension, tests for visual 
fields and acuity, slit-lamp examinations, and 
both direct and indirect ophthalmoscopy. In 
many of the cases color photographs of the 
retinae were taken. All funduscopic examina- 
tions were done after dilating the pupils and 
the objective findings were classified as fol- 
lIOWS: 

NormMat Funpi: No hemorrhages, exu- 
lates, sclerosis, or other abnormal changes 
seen 

Grape I: Few tiny petechial hemorrhages 
r micro-aneurysms seen scattered about one 
r both retinae. No exudates seen. 

Grape Il; Several petechial hemorrhages 
ind/or micro-aneurysms seen in both fundi. 
\ few to many small hard white and/or soft 
vhite exudates bilaterally. 

Grape III: Many petechial aneurysms 
ud/or hemorrhages bilaterally. Some splinter 

morrhages also seen in deep and_ super- 

ial layers of retina. Many exudates scat- 
d about both retinae. 


Grape IV: Severe advanced retinitis of 
liferative type (retinitis proliferans ), 


retinal detachment, acute or chronic hem- 
orrhagic glaucoma. 

Renal function was evaluated by determi- 
nations of phenolsulfonphthalein excretion, 
urea clearance, microscopic examination of 
the urine sediment, and quantitative meas- 
urement of proteinuria (using 2% sulpho- 
salicylic acid and the technique of Kingsbury, 
Clark, Williams, and Post’). 

The blood chemical studies done in each 
case were the determination of fat and pro- 
tein and their fractions, including total lipids; 
phospholipid; free, esterified, and total cho- 
lesterol; total serum protein, albumin, and 
globulin. Blood erythrocyte and leukocyte 
counts and hemoglobin determinations were 
also done routinely. 

Simple but fairly rigid standards of control 
were established. The tabulated summary of 
each patient’s clinical and laboratory data 
both at home and under medical observation 
was compared with these standards. The 
actual results achieved by each patient from 
his endeavors to control his diabetes were 
determined by careful scrutiny of the many 
records from pres ious office or hospital visits, 
and in addition by direct questioning during 
the personal interviews in this study. Each 
patient was then classified according to the 
tvpe of treatment and degree of control 
followed in the management of his diabetes. 
Those considered to have maintained Excel- 
lent, Good or Fair Control must have ful- 
filled all the criteria listed for the respective 
classification. Furthermore, any patient to 
whom any or all of the criteria of Poor Con- 
trol could be properly applied was considered 
as having Poor Control. 

Standards of Control. ExceLLenr Con- 
rroL: 1. Patient must never have been in 
coma. 2. Insulin was begun within a few 
weeks of the onset of diabetes. 3. Urine tests 
for sugar made more than once daily ever 
since onset of diabetes with conscientious 
attempt to have the urine sugar-free or 
nearly so before meals. Insulin dosage adjust- 
ments determined by results of urine tests. 
1. Diet must have been weighed for at least 
80% of the duration since onset of symptoms 
ot diabetes. 5. Regular physical examination 
and laboratory tests by a physician must have 
been faithfully completed at least once an- 
nually. Blood and urine tests satisfactory. 

Goop Conrrot: 1. Patient must never 
have been in coma except in those instances in 
which the initial diagnosis of diabetes was 
made in coma. 2. Insulin was begun within 
a few weeks after the onset of diabetes. 3. 
Urine tests for sugar made at least once daily 
ever since onset of diabetes with conscientious 
attempt to have the urine sugar-free or nearly 
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so before meals. Insulin dosage adjustments 
were made according to results of urine 
tests. 4. Diet must have been weighed for 
the first 6 weeks of treatment and thereafter 
at intervals with careful measurement of food 
at all other times since onset of diabetes. 
5. Regular physical examination and labora 
tory tests by a_ physician at least once 
annually. Blood and urine tests satisfactory. 
Fam Conrroc: 1, Patient must never have 
been in coma (except for cases in which the 
diagnosis was made with the patient in coma, 
or rare cases in which an unavoidable over- 
whelming infection or other complic ation pre- 
cipitated coma 2. Insulin begun within 24 
months of onset of symptoms of diabetes. 
3}. Tests of the urine for sugar were made 
with a frequency of once or more times 
weekly in an attempt to have sugar-free 
urine tests. 4. Dietary management by the 
patient must have been conscientiously at- 
tempted, although food was not weighed or 
measured. Rarely, if ever, indulged in gross 
dietary indiscretions. 5. Satisfactory blood 
sugar determination made at the time of 
physical examinations by the patient's doctor 
at least once every 2 vears. 

Poor Controt: 1. Avoidable coma one o1 
more times. 2. Insulin not begun until more 
than 24 months after onset of diabetes and 
in some cases taken irregularly. 3. Urine 
specimens tested infrequently, or at intervals 
of months or years. 4. No measurement or 
weighing of food in relation to urine tests or 
insulin dosage. 5. No regular examinations by 
a physician. At long intervals, office or hos- 
pital examination showed marked glycosuria 
and hype rglycemia 


Results. As shown in Table 1, only 7 
patients could be classified as maintain- 
ing Excellent Control, and 30 as achiev- 
ing Good Control. A total of 37 patients 
(nearly 157) thus made up the Good 
and Excellent groups. The Fair Control] 
group numbered 51 patients (20.7%), 
while Poor Control had been main- 
tained by 159 patients (64.47). 


TABLE 1.—DISTRIBUTION OF PATIENTS 
ACCORDING TO DEGREE OF CONTROL 
OF DIABETES 


(Cases 
Control Number 
Excellent 7 2.8 
Good 80 12 
Fair 20.7 
Poor 159 64 + 
247 100 
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Among the 37 patients of the Excel- 
lent and Good groups, 3 patients were 
found to whom the Quarter Century 
Victory Medal was awarded. This 
Medal is offered to anv diabetic patient 
anvwhere in the world who, after hav- 
ing diabetes for 25 years, can be shown 
by roentgenographic examinations of 
the leg and pelvic arteries, a lateral film 
of the aorta, and a chest film to be free 
from any evidence of calcification of 
the vessels. The fundi examined by a 
certified ophthalmologist must be free 
from hemorrhages, exudates, or other 
lesions. The blood pressure must be 
normal and the urine’ free from 
albumin. Already 23 such patients have 
received the medal, of whom 10 are 
from our own practice. (See summary 
of findings reported by Joslin*. ) 

Onset AND Duration. Table 2 sum- 
marizes the age at onset of diabetes. 
Seventeen patients developed diabetes 
under 5 vears of age and 44 between 
the ages of 5 and 15. In 166 patients 
diabetes began between 15 and 25 
vears of age. 
~ It was observed that. although these 
cases were later grouped according to 
the degree of control of diabetes main- 
tained, each of the groups was compar- 
able with the others as regards age at 
onset of diabetes. 


TABLE 2.--DISTRIBUTION OF CASES 
ACCORDING TO AGE AT ONSET OF 
DIABETES 


(ase 
Group 

Ages in years Vumln Total 
1.5to 4 17 

5to 9 18 61 24.8 
10 to 14 8 

15 to 19 100 

66 ( 

20 to 24 66 166 1 

25 to 30 20 20 Ss 1 
247 100 


In Table 3 it is seen that 86 patients 
had diabetes for 10 to 15 vears, 58 
patients from 15 to 20 years, and 103 
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patients had diabetes which had been 
eo from 20 to 34 vears. In only 
| patient had diabetes been present for 
34 years. 
Among the 
diabetes for 


103° patients who had 
20 to 34 years, there were 
30 whose age at onset was less than 15 
vears, 66 who developed diabetes be- 
tween the ages of 15 and 25 vears, and 
7 in whom the disease began between 
the ages of 25 and 30 vears. This group 
of long duration cases thus includes a 


representative sample of all age groups. 


PABLE 38. DISTRIBUTION OF CASES AC- 
CORDING TO DURATION OF DIABETES 
Cases 
Duration in years 
10 to 15 S6 34.4 
15 to 20 3S 24.7 
20 and more 108 9 
247 100 


Insutin Dosace. In Table 4 the pa- 
tients are grouped according to daily 
insulin dosage. Criteria of the severity 
of diabetes are not entirely satisf: ictory, 
but none seemed more applicable to 
this group of patients than the insulin 
dosage. It may be said that all such 
vouthful patients do have essentially 
severe diabetes. Only 35 of the patients 
in this study took less than 30 units of 
insulin daily: in 170 cases the dose was 
30 and 70 units; the remain- 
ing 45 patients took between 70 and 
120 units of insulin daily. Only 13% of 
the patients in the E xcellent and Good 
‘roups took less than 30 units of insulin 


between 


lailv. These were therefore not the 
ises with the mildest degree of dia- 
vetes 

Sex AND Herepiry. As shown in 


able 5 the sexes were equally divided, 
s is in general true of the sex distribu- 
on of diabetes in early life, there 
cing 122 male and 125 female patients 
the group. It is only in the diabetes 
middle age that the dominance of 
e female sex becomes manifest. 


TABLE 4.) CORRELATION BETWEEN SE- 
VERITY OF DIABETES AND DEGREE OF 
CONTROL 

Degree of control 
Number 


Tnsulin Ercel- of 
Units daily lent Good Fair Poor CASES 
Sto 0 + 26 
Slto 70 q 20 38 105 170 
Tlto 110 0 5 7 28 
over 110 2 ? 

7 30 159 247 

There was history of diabetes in 


the relatives of 133 of these patients 
at the time of the present examination, 
an incidence of 54%. This high inci- 
dence is attributed to the long duration 
over which many of these patients have 


been followed. 


TABLE CORRELATION BETWEEN 
CONTROL OF DIABETES AND DISTRI- 
BUTION OF CASES ACCORDING TO SEX 


Ne 
De qree of 
control Mak Female 

Excellent 2 § 
( “ ul 16 1 
Fair 28 23 
Poor 76 83 

122 125 

Srarus. The educational 


achievements and occupational status 
of the entire group of 247 ee are 
summarized in Tables 6 and Con- 
sidering the entire popul: ition. "of the 
United States, 15.9% of persons are high 
school graduates, but only 3.1% have 
graduated from college?®. Among the 
patients seen during this study, 188 
patients (72%) were high school grad- 
uates, while 44 patients (18%) had 
gained college degrees. These state- 
ments acquire increased significance 
when viewed in the light of the unnec- 
essary wastage of the ‘se intellectually 
superior individuals as a result of in- 
adequately treated diabetes. 
PREGNANCY. Sixty-one of the 125 
female patients had been pregnant 
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TABLE 6.—DISTRIBUTION OF CASES AC- 
CORDING TO EDUCATIONAL ACHIEVE- 


MENT 
Formal education Vuomber of 

discontinued CUSES 

Below sixth grade 3 
Below high school 17 
During high school 3o 
Graduated from high school 6S 
Beyond high school 63 
Graduated from college 24 
Beyond college 20 
Unknown 13 
247 


TABLE 7.-- DISTRIBUTION OF CASES 
ACCORDING TO OCCUPATION AND SEX 


Nu mber of 


Occ upational status Cases 
Full time employment 224 
Part time employment 9 
Unable to work 14 
247 
Sex 
Type of work done by the 
P53 patee nts able to work Femals Mal 
Housework 68 
Student 
Professional l 7 
Skilled work 31 tS 
Semi-skilled work 15 29 
Unskilled work 7 25 
121 112 
TABLE 8.— RESULTS OF 114 PREGNANCIES 


AMONG 61 OF THE FEMALE PATIENTS 
IN THIS GROUP 


Nu mber of 


cases 
Pregnancy 114 
Abortion 9 
Miscarriage 21 
Stillbirth 16 
Live birth 68 
Neo-natal death 6 
Deliveries 84 
Pelvic 3 
Cesarean 
Sex S4 
Male 45 
Female +1 


Hormone Therapy 30 
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total of 114 times. The outcome of the 


pregnancies is as charted in Table S. 
Among 32 patients who had hor- 
mone therapy (stilbestrol and pro- 
gesterone) during pregnancy — there 
resulted 26 live births with 1 neo-nata! 
death. 

It is often ex- 
tremely difficult to determine in a 
diabetic patient whether a specific con- 
dition — is truly a complication — of 
diabetes or whether it represents merely 
a co-existing condition unrelated to 
diabetes. This becomes less of a prob- 
lem among the young diabetic patients 
especially when considering premature 
degenerative vascular complications. 
Table 9 reveals the relative frequency 
with which complicating conditions 
were observed in association with 
diabetes among the 247 patients ev- 
amined. Certain of these conditions are 
seen only in the presence of diabetes 
while others listed are much less spe 
cific for diabetes. 

Among the 122 males examined in 
this study, calcification of the vas 
deferens was found to be present: in 
17. This unique condition has been 
observed in 60 patients seen at this 
hospital recently and is believed to be 
a degenerative complication seen par- 
ticularly among diabetic patients”. 

Thirteen patients who were ex- 
amined during the course of this study 
have died since examination. In all 
these fatal cases, death occurred before 
the age of 41 and was primarily the 
result of diabetic nephropathy. Post- 
mortem examinations were done in 9 
of these cases. The clinicopathological 
findings are to be summarized in a 
separate paper**. 

Funpr. It must be admitted that cal- 
cification is often a rather late mani- 
festation of vascular disease. Certainly 
increased capillary fragility has come 
to be regarded as an earlier evidence of 
vascular disease and is frequently 
found elevated long before other 
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changes appear. However, roentgeno- 
logic evidence of vascular calcification 
is Objective and is surprisingly closely 
correlated with changes in the fundi. 
In Table 10 is summarized the correla- 
tion between the minimal, moderate, 
and marked degrees of vascular calci- 
fication and funduscopic findings. In 
order to define these degrees of vas- 
cular calcification it should be said that 
the word “minimal” was applied to pa- 


TABLE 9 


485 


tients in whom one or more specks of 
calcium were visible in linear arrange- 
ment in 1 or 2 small areas not over 1 or 
2 cm. in length, while the remainder of 
the arteries of the lower leg, the pelvis, 
and the aorta were free. “Moderate” 
calcification indicated tiny areas of cal- 
cification arranged in linear form with 
parallel order for distances of more 
than 1 or 2 cm. in | or more arteries. 
“Marked” indicated dense calcification 


FREQUENCY OF OCCURRENCE OF CONDITIONS COMPLICATING 


DIABETES IN 247 PATIENTS 


Number of 
Complication 


CUSES 


Number of 


Com plication 


CAUSES 
Calcified vessels 164 Necrobiosis —lipoidica 
Retinitis 158 diabeticorum 10 
Coma 69 Osteomyelitis S 
Nephropathy 2 Gangrene 7 
Hypertension tS Insulin lipody strophy 7 
Retinitis proliferans 26 Cataracts 6 
Pvelonephritis 24 Impotence 6 
Calcified vas deferens 7 Allergy 
Neuritis 15 Epilepsy 
Frequent severe hypo- Hepatomegals 2 

glycemia 18 Retarded growth 2 
Tuberculosis 12 Neuropathic feet I 
Chronic diarrhea 11 


TABLI 


10. CORRELATION OF THE EXTENT OF VASCULAR CALCIFICATION WITH RESULTS 
PFENDUESCOPIC EXAMINATIONS FOR VARIOUS DURATIONS OF DIABETES IN 247 CASES 


DrGree or VascuLAR CALCIFICATION 


in years 
p of a 
nation patients 15-20 10-15 15-20) 10-15 15-20 10-15 
MAI 89 17 18 16 2 2 0 0 
Grape 1 9 9 16 2 l 1 0 
a few tins 
emorrhages 
36 10 S 13 11 6 2 0 
Voderate number of 
morrhages and 
me exudates 
bE S 3 1 6 ) 2 6 0 0 
deep and su 
rficial hemor 
iges and many 
idates 
( E 4 26 2 t 1 6 t 2 7 0 0 
iitis proliferans 
most marked 
nitis 
247 +1 35 72 +t 21 14 1s 2 0 
148 79 20 


MINIMAL 


Duration of diabetes 


Number in years 


MoperATE MARKED 


Duration of diabetes Duration of diabetes 


in years 


1 
\ 
1e 
t- 
9g 
al 
al 
il- 
\i- 
ily 
ne 
ot 
tly 
1eT 


{SG 
arteries and their branches in the 
legs, pelvis, or aorta. 

In 89 patients normal fundi 
observed. Only 6 patients of this group 
with than 20 diabetes 
showed moderate or marked 
vascular calcification, while in 
tients of this group minimal calcifica- 
tion found, Forty-six patients 
showed Grade 1 funduscopic findings. 
included only a few tinv red 
may be either tinv hem- 
orrhages or aneursvmal dilatations as 
described by Ballantyne’. It is impos- 
to sav that these tiny lesions will 
Certainly in some instances 
constant without 


were 
less vears. of 
degree of 
65 pa- 


Was 


These 
areas which 


sible 
progress. 
thev have remained 
for many years. Again it 
2 of the 46 
marked 


yrogression 
should be noted that only 
patients of this group showed 
calcification. Minimal and moderate 
calcification occurred in the remaining 
44 patients. With Grade 2 and Grade 
3 retinitis a moderate number to many 
deep and superficial hemorrhages and 
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stances in which diabetes had been 
present for more than 20 vears. Grade 
t retinitis included retinitis proliferans 
and most extensive retinitis and was 
seen in 26 patients. 

Correlation 
fragility index and the funduscopic ex- 
amination is tabulated in Table Se 
is shown that 55 of the 76 patients with 
fragility index had 
fundus 


between the capillary 


normal capillary 
normal or only 
changes, while of the 23 patients with 
Grade 4 retinitis 18 showed 
fragility. 
CONTROL. 


minimal 
increased 


The most striking es idence 
of the extreme importance of the fac- 
tor of control is illustrated by tables 
12 through 15. The entire group of 247 
yatients has been analyzed in Tables 
12 and 13 to correlate the degree of 
control of diabetes maintained with the 
incidence of vascular calcification and 
retinitis observed. Among all patients 
who had maintained better than Fair 


Control, only 9 showed more than 


exudates were seen In a total of S6 minimal vascular calcification and only 
patients. Here again, marked calcifi- 7 showed more than minimal retinitis. 
cation was not seen except in 9 in- It may be pointed out that a consid- 
TABLE 11 CORRELATION OF RESULTS IN 216 ¢ ASES IN WHICH ¢ APILLARY FRA 
GILITY TESTS AND FUNDUSCOPIC EX AMINATIONS W ERE CARRIED OUT 
( apillary fraqiity 
r Normal Grade Grade Il Grade 
Funduscopu of lv 10-50) WW) plus 
eraminatron patients pe techia pe techia petechia pe techia 
NORMAL 78 16 16 2 
s 
7 Grape | +1 14 11 10 6 
= Only few tiny 
hemorrhages 
Grave Il +4 6 18 10 
Moderate number of 
hemorrhages and 
< some exudates 
= Grave Hl 30 7 5 i) 9 
= Many deep and su- 
= perficial hemor- 
rhages and exu- 
dates 
= Grave IV 23 ) 7 
Retinitis proliferans 
= and most marked 
retinitis 
= 
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TABLE 12. CORRELATION OF THE DEGREE OF CONTROL WITH INCIDENCE OF 
VASCULAR CALCIFICATION SEEN IN THE TOTAL GROUP OF 247 PATIENTS 


Vaseular calcification 


gree of 


Number of 


control Minimal Moderats Marked CAUSES 
Excellent 2 0 7 
Good 25 7 0 
Fair 31 16 5] 
Poor So OF 16 159 
148 79 20 247 


TABLE 18 


qreet of 


Retinitis 


CORRELATION OF THE DEGREE OF CONTROL WITH INCIDENCE OF 
RETINITIS SEEN IN THE TOTAL GROUP OF 247 


PATIENTS 


Nu mber of 


control Minimal Moderate Marked CAUSES 
Excellent 7 0 0 7 
Fair 31 15 5 51 
Poor 73 OO 21 159 
134 26 247 
PABLE Tt CORRELATION OF THE DEGREE OF CONTROL WITH INCIDENCE OF 


VASCULAR 


MORE THAN 20 YEARS 


Dy gree of 


Vascular calcification 


Minimal Moderate Marked 


ALCIFICATION SEEN IN THE 108 PATIENTS HAVING HAD DIABETES 


Number of 


control Normal CAUSES 
Excellent 2 0 
Grood Ss 6 0 
Fair + 7 22 
Poor 10 29 15 38 
24 +t IS 108 
PABLE 15. CORRELATION OF THE DEGREE OF CONTROL WITH INCIDENCE OF 


RETINITIS SEEN IN THE 108 PATIENTS HAVING HAD DIABETES MORE THAN 20 


YEARS 


De gree of 


Retinitis 


Number of 


control Normal) Minimal Moderate Marked Cases 
Excellent 8 1 0 0 + 
Ciood 10 0 19 
Fair 9 4 6 3 22 
Poor 12 6 28 12 38 
34 15 39 15 103 
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erable number of patients under Poor 
Control had minimal vascular calcifica- 
tion (S9 cases or 56%) and minimal 
retinal changes (73 cases or 467); how- 
ever, the majority of these cases were 
of only 10 vears’ duration. After 20 or 
more years of poorly controlled diabetes 
the incidence of minimal vascular le- 
sions decreases markedly, as shown in 
Tables 14 and 15. This illustrates how. 
with an increase in the duration of dia- 
betes, the factor of control acquires 
increasingly greater importance*". 

Among 103 patients, all of whom had 
diabetes mellitus for more than 20 
vears (Tables 14 and 15), thereby 
rendering the factor of duration a 
constant, it can be seen that of the 4 
patients who maintained Excellent 
Control none showed marked calcifica- 
tion of blood vessels or retinitis; of the 
1§ patients with marked vascular calci- 
fication 15 had Poor Control; and of 
the 15 with marked retinitis 12 showed 
Foor Control. 

Furthermore, among the 80 patients 
who maintained Poor or Fair Control 
(living on an unmeasured diet without 
constant use of insulin and without 
constant control of glycosuria) for pe- 
riods of at least 20 vears, 55 (697) 
showed advanced vascular calcification, 
and 49 (61%) had severe retinitis. 

Thus, while duration is important, it 
must be emphasized that careful con- 
trol of the disease over the years seems 
to be more important than anv other 
factor in preventing or postponing the 
degenerative complications of diabetes. 

It is worth noting that 63% of the 
patients who maintained Good or Ex- 
cellent Control were among those with 
diabetes of more than 20 years’ dura- 
tion, whereas only 38% of the cases 
with Poor or Fair Control had diabetes 
for 20 or more years. Thus, it seems not 
unreasonable to conclude that careful 
control and aggressive treatment of dia- 
betes may prolong life as well as pre- 
vent the severe degenerative complica- 
tions in these young patients. 
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Lipws. The ratio of cholesterol to 
phospholipid in blood plasma was 
determined because of the recent em- 
phasis upon this relationship as an 
important factor in precipitation ot 
lipids in vascular tissue*'*. The dis- 
tribution of these values within and 
above the normal zone requires inter- 
pretation together with other lipid 
values and the protein fractions, which 
is reserved for a separate Communica- 
tion?! Analvsis of renal function and 
pathology also will be reported later**. 

Summary. A group of 247 patients 
whose diabetes began between the 
ages of 1S months and 30 vears and 
had been in existence for a minimum of 
10 vears to a maximum of 34 vears 
have been studied extensively and 
with particular emphasis upon the 
relationship between control of the 
diabetes the development of 
degenerative lesions in the kidneys, 
retinae, and blood vessels. 

Ideal or perfect control of diabetes 
implies that a diet planned to provide 
proper amounts of minerals, vitamins, 
and calories derived from a_ proper 
proportion of carbohydrate, protein, 
and fat has been so well utilized by 
means of an adequate insulin effect 
that blood and urine tests are invari- 
ably normal. Simple standards of con- 
trol ( Excellent, Good, Fair, and Poor ), 
less rigid than ideal and defined in 
the test have been applied to this 
group. When various degrees of con- 
trol and lack of control were plotted 
against the duration of diabetes and 
the development of calcified vessels, 
retinitis, and albuminuria, the following 
facts appeared in these 247 patients: 

l. patients with Excellent or 
Good Control showed advanced cal- 
cification or retinitis even after periods 
of 20 to 34 vears of diabetes. 

2. No case of diabetic nephropathy 
developed in patients with Good or 
Excellent Control, even after periods 
of 20 to 34 years of diabetes. Sixty-two 
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patients having maintained Poor or 
Fair Control developed diabetic ne- 
phropathy, among whom 13 died dur- 


5. Fifty-five patients among SO cases 
who lived for periods of at least 20 
vears (under Poor or Fair Control) on 


an unmeasured diet, without constant 
use of insulin and without constant 
control of glycosuria, showed. severe 
degenerative lesions (calcified arteries, 
retinitis, or nephropathy ). 

6. Whatever the specific etiologic 
factors causing diabetic degenerative 
lesions mav be (endocrine, infectious, 
or metabolic), it is demonstrated that 
the regulation of diabetes controls these 
factors. Control of diabetes is thus more 
important than any known factor such 
as duration or severity in preventing 
these degenerative complications. 


ing the year of this study. 

3. In 89 patients (one-third of the 
entire number) no retinal hemorrhage 
or retinitis was present. This group in- 
cluded 35 patients with diabetes of 
more than 20 years’ duration. 

!. In 103 patients with diabetes for 
periods of at least 20 vears and a maxi- 
mum of 34 vears, 3 of the 4 cases with 
Excellent Control had no retinal le- 
sions. Of 54 with moderate to marked 
retinitis, all but 5 had had Fair or Poor 
Control, and none Excellent Control. 


Phe authors gratefully acknowledge the assistance given by Richard B. Pippit, M.D., who 
performed the ophthalmoscopic examinations; Isabel k. Bogan, M.D., and Joseph H. Marks, 
M.D., who directed and interpreted the roentgenographic studies; and Mrs. Rachael Leech, 
who supervised the biochemical work.) 
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the Hospital of the University of Pennsylvania 


THE increased liability of diabetics 
to develop retinal vascular disease is 
well known. In 1947, Dolger! reported 
that 100% of 200 patients with diabetes 
up to 25 years’ duration develope d 
retinal hemorrh: iges, regardless of age 
of onset, severity of disease, or method 
. treatment. White! found that 80% 

her young diabetics (200 patients) 
e piel d retinal hemorrh: ages after 20 
vears of diabetes. She felt there was 
less retinopathy in the better controlled 
diabetics. Jackson? and his group, in 
studying over 170 juvenile ps atients 
with diabetes of at least 10 vears’ dura- 
tion, believe a significant relationship 
exists between the level of diabetic 
control and the deve lopment of retinal 
he iges. 

For physician and patient alike, it is 
important to determine, if possible, 
whether there is any causative relation- 
ship between the degree of control of 
the diabetes and the appearance and 
extent of the retinal changes. It was to 
add further evidence on this subject 
that the present study was undertaken. 

One difficulty encountered at- 
tempting to study. this problem was 
to define “good control” of the diabetes. 

190 


Joslin®, Palmer 


Dillon and Dver® believe that good 
control consists of normal blood sugar 
values, minimal glycosuria, mainte- 
nance of ideal weight. and freedom 
from hypoglycemic attacks. Similarlv 
strict criteria have been proposed by 
and Jackson*>. White! 

the incidence of acidosis. 
extreme hyperglycemia, hypercholes- 


terolemia, and hepatome ‘galy as her 
criteria of poor diabetic control. 
Tolstoi'! believes that patients should 
be symptom-free, maintain optimal 
weight, have an acetone-free urine on 
a dose of insulin, if necessary, and be 
economically and socially well adapted. 
If these be present, he considers the 
patient satisfactorily controlled, irre- 
spective of glycosuria or hypergly- 
cemia. 

Regardless of what criteria are 
chosen to define good control, the 
dynamic ever-changing nature of dia- 
betes makes difficult the determination 
as to whether a patient’s disease has 
been well or poorly controlled over a 
period of several years. 

Material and Criteria. The material used 
in this study consists of 50 cases from the 
Diabetic Clinie of the Hospital of the Univer- 
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sity of Pennsylvania. The basis for selection 
diabetes of at least 10 years’ duration. 
An attempt was made to select patients who 
attended clinic for the total duration of 
their diabetes. This was possible in 47 cases. 
In the } cases, the patients were 
observed for at least 50% of their known dia- 
Beginning August 1, 1949, the 


was 
have 
remaining 


tic pt riod. 


first 50 such cases encountered fulfilling the 
criteria) mentioned above, now attending 
clinic, were chosen for this study. 

The average age of the entire group was 


Phere 38 women and 12 men. 
Phe duration of diabetes varied from 10 vears 
than 25 vears. Included in the group 
juvenile-type diabetics with the onset 
of diabetes before the age of 20. 

thorough review of each patient's pro- 
tocol features 
noted insulin 


58 vears were 
to more 


wert 


various were 


their 


mace and 


d 


Was 


Phese 


dose ge, 


the duration of diabetes, and the occurrence 
of diabetic acidosis. All the urine sugar re 

ports (0 to 44) appearing on the charts were 
tabulated and scored in a manner to be de- 


scribed he low 
If each of the 4 fractional urine 
presented by the patient at each clinic visit 


spe 


ontained 4- sugar (over 1%) using Bene 
dict’s Reagent, the maximum score possib le 
itt each clinic visit would be 16 (namely, 
ix 4 Any fraction thereof would be rep- 


resentative of the degree of control relative 


to glycosuria. Hence a patient with 1 (4G) 
Sugar in ea h spe cimen would receive a score 
4 
the maximum of 16, 
purposes ot this 
trolled diabetics’ 


oly osuria score 


or expressed in percentage ot 
3, 4/16 = 25%. For the 
“well con- 
an overall 


define 
having 


study we 
as those 
of 25% 
This scoring is not ap- 
altered 
and 


or less for the entire 
period of observation 
pli ible to those patients 
threshold. The 


diabetic 


with an 
“alycosuria score” 
were the 


renal 
acidosis 


determining the 


the incidence of 
only factors considered in 
legree of diabetic control. 

We realize that this method might 
many shortcomings, but it is one possible ap- 
proach to a difficult problem. There are 2 
patients in the series who have a high renal 
threshold. One of these has refused to take 
nsulin and has had hyperglycemia (over 250 
1g. per LOO ce.) at every clinic visit. The 
ther patient, although receiving insulin, has 
iaintained a blood sugar over 250 mg. for the 

iajority of clinic visits. 2 


have 


These 2 cases are in- 
uded in the poorly controlled group, de spite 
n apparently good “glycosuria score. 

Not eve ry patient presente d in this ‘series 
is had an annual funduscopic examination. 


or this reason we cannot draw 


any conclu- 
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in the course of the 
disease the retinopathy occurred, Rather, we 
are concerned with the frequency of diabetic 
retinopathy in the “well controlled diabetic” 
compared with similar changes in the “poorly 
controlled diabetic”, both groups having dia- 
betes for the same length of time. 

Although there been disagreement as 
to the specificity of diabetic retinopathy, more 
to feel that a 
characteristic fundus picture does 
All patients were examined under mydriasis 
and a diagnosis of diabetic retinopathy was 
confirmed to those showing punctate hemor- 
(that is, aneurysmal capillary dilata- 
tions, as has been pointe ‘d out by Ballantyne2 
recently by Friedenwald®). Con- 
comitant findings were waxy vellow exudates 
and flame-shaped or vitreous hemorrhages. 


sions as to just when 


has 


and more observers have come 


rhi iges 


and more 


Results. Of the entire group of 50 
patients, 25 have a 
of under 
has had diabetic acidosis. 
ing 25 patients 
of over 25%, 


“glycosuria score’ 
None of these patients 
The remain- 
have a “glycosuria 
and 9 of these have 
had at least 1 episode of diabetic aci- 
dosis. This latter group of 25 patients 
has classified as “poorly con- 
trolled diabetics”. Seventeen of these 
25 patients (65%) have diabetic retinop- 
athy. This is in contrast to the “well 
controlled” group where 4 of the 25 
patients (167) have diabetic retinop- 
athy. 

The average age of the “poorly con- 
trolled” group is 56 vears and the “well 
controlled” group 63 vears. The aver- 
age age of the “poorly controlled” 
group with re tinopi ithy is 58 vears and 
that of the “well controlled” group 
with retinopathy is 54 vears. 

The average amount of insulin taken 
by the patients in this series is different 
in the 2 groups. It is not surprising that 
the “poorly controlled” group has larger 
insulin doses. Significant is the observa- 
tion that the insulin dosages are ap- 
proximately the same with or without 
retinopathy in each group (Table 1). 
This is in agreement with most ob- 
servers who believe the amount of in- 
svlin taken bears no relation to the 
incidence of retinal changes. 


25%. 


score 


been 
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TABLE 1. THE RELATIONSHIPS BETWEEN INSULIN DOSE (UNITS 24 HOURS), DIA- 
BETIC CONTROL AND -RETINOPATHY IN 50 PATIENTS; SHOWING THAT THE 
INSULIN DOSAGE PER DAY IS ROUGHLY SIMILAR IN THE TOTAL GROUP AND IN 
THE GROUP WITH RETINOPATHY 


insulin dost Average insulin dose 
units 24 hours units 24 hours 
Co trol / / th 
ontro all: patients patients with retinopathy 
Poor 
(rood 20 25 


TABLE 2. INCIDENCE OF RETINOPATHY IN 9 PATIENTS WHO HAVE TAD AP LEAST 
| HOSPITAL ADMISSION FOR ACIDOSIS; SHOWING THE HIGH INCIDENCE OF 
RETINOPATHY IN PATIENTS WHO HAVE HAD ACTDOSIS 


Hosp tal Duration of 


“Glycosuria ad Missions diabetes 

Patient score” for acidosts years Retinopath y 
J.N. 33 1 12 

26 l 12 

B.B 35 2 15 

M.E $0 ] 22 

N. 4 51 ] 22 

tu 2 24 
25 0 
M.V.G 0) 2 27 


TABLE 3.—RELATION OF DIABETIC CONTROL, DURATION OF DIABETES AND 
INCIDENCE OF RETINOPATHY, SHOWING A MUCH HIGHER INCIDENCE OF RETIN 
OPATHY IN THOSE CASES CLASSED AS “POORLY CONTROLLED” BY THE CRITERIA 
RECORDED IN THE TEXT 


Duration of Well controlled Poorly controlled 
diabetes 
years Vo of pts Retinopathy Vo of pts Ret nopathy 
10-15 13 3 (23% 11 8 
16-20 9 1 (11%% 2 
21-on 3 0 OC; 7 
Torat 25 $ (16°; 25 17 (68°; 


TABLE 4.~ COMPARISON OF DIABETIC CONTROL IN HOSPITAL AND CLINIC IN) THE 
15 OF OUR GROUP OF 50 DIABETICS WHO WERE ADMITTED TO THE HOSPITAL AT 
SOME TIME DURING THEIR COURSE FOR STANDARDIZATION OF THEIR DIABETES 


“Glycosuria “Glycosuria 

Insulin dose score Insulin dose 
Patient in clinic in clinic m hospital m hospital Retinopathy 
P. P 20)-0-0-0 5 10)-0-0-0 
N. 51 30)-10-0-0 Is 30)-10-0-0 
kK. M 62 80)-20-0-0 5 80)-5-0-0 
J.T 52 35 )-0-0-0 20 $0 )-20-0-0 
N.O 55 36 )-24-0-12 5 36 )-20-0-12 0 
33 25 )-0-0-0 5 (25 )-0-0-0 
+1 25)-0-0-0 5 20))-0-0-0 
7.5 22 28)-0-0-0 11 28)-0-0-0 0 
M. 1 12 (15)-0-0-0 5 15 )-0-0-0 0 
5. 12 0 5 0 
R.W. 12 15)-0-0-0 17 20)-0-0-0 
7 0 0 0 0 
10 20)-0-0-0 5 20)-0-0-0 
A.R 3: 30)-20-0-0 5 (20)-0-0-0 0 
M.R. 34 +0)-0-0-0 36 20))-10-0-0 
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Of the 9 patients who have experi- 
enced at least 1 episode of diabetic 
acidosis, 6 patients (677) have retinal 
lesions (Table 2) 

Table 3 and Fig. 1 show the relation- 
ship between the degree of diabetic 
control, the duration of the diabetes. 
and the incidence of retinopathy. Note 
that 9 of 14 “poorly controlled” pa- 
tients have retinal changes after 16 or 
years of diabetes, but only 1 of 
12 “well controlled” patients has retinal 
changes after the same duration of dia- 


more 


betes. 

The question arises as to whether the 
patients w ho are “poorly controlled” ac- 
cording to the “glycosuria score” may 
severe diabetics and that 


of the diabetes”, rather 


not be more 
the “severity 
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than the “poor control”, was responsi- 
ble for the development of retinal 
hemorrhages. To study this question, 
the hospit: il records of those patients 
in this group admitted for diabetic 
standardization were reviewed. The 
“glycosuria score” and insulin dose dur- 
ing hospitalization were compared 
with the overall “glycosuria score” 
and insulin dose in the clinic (Table 4) 
Fifteen such cases in this series were 
hospitalized for standardization, and 
are available for comparison. Of the 
9 patients who were considered “poor- 
ly controlled” as out-patients, all but 
1 were considered well controlled when 
on a strict hospital regimen of diet and 
insulin, As out-patients, however, they 
have had persistently heavy glycosuria. 


60 4 
17 25 poorly controlled 
No Diabetic Retinopathy 
LS 
4 
4O ie) 
fe) 
4 
30 
4 fe) o ¢ 
25 é 
9 
fe} 
“ 0 0 0 
{ 4% of 25 well fe) 
controlled have fe) 
10 + # retinopathy 
0 
4 0 
5 + 
0 
0 0 0 fe) 
O fe) 
10 15 20 25 
DURATION OF DIABETES (YRS.) Cases with cltered renal threshold 


not included on this chart. 


Fic. 1.—Relation of retinopathy to duration and control of diabetes mellitus. 
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Although these data are not absolutely 2. Evaluation of the degree of dia- 
conclusive, they would imply that such —bhetic control is difficult. 
patients are not more severe diabetics 3. Criteria used to differentiate good 


but are “poorly controlled” as out-pa- 


control from poor control of the dia- 
tients because of lack of adherence to 


; betes include the degree of glycosuria 
gram. 

Summary and Conclusions. 1. A 
group of 50 patients with diabetes of 
at least 10 vears’ duration has been 
studied in an effort to determine the 


diabetes, and the occurrence of dia- 
betic acidosis. 

1. There is a significantly, greater 
incidence of retinal lesions in the group 


relationship between diabetic control classed as “poorly controlled” diabetic 


and the incidence of diabetic retinop- patients in this series. as compared 
athy. with the “well controlled’ group. 
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[IATROGENIC HYPOTHYROIDISM 


By F. Tremaine 


ASSISTANT 
VANDERBILI 
NASHVILLE, 


(From the Department of Medicine 


this 
most 


THE title 
misleading. 


of paper is a_ little 
In instances I do 
not believe physicians actually render 
patients permanently myxe dem: atous 
with the use of thyroid therapy. It 
has been pointed out by Farquarson?, 
however, that the use of thyroid ex- 
tract inhibit the production of 
normal thyroid secretion in non-myxe- 
dematous patients with hypome ttabo- 
lism. What I would like to imply is 
that many physicians although they 
do not organically suppress thyroid 
permanently with thyroid 
extract, do, however, very frequently 
give patients whose basal metabolic 


does 


secretion 


rates are low the impression that 
their thyroid glands are functioning 
poorly. This impression is often a last- 


ing one, and the patient, therefore, 
feels not only condemned, but actually 
eager to take thyroid for life. if 
these people are not in a permanent 
state of hypothyroidism, they certainly 
think that they are. 

Who are these people who seem so 
temptingly amenable to simple hor- 
monal mismanagement? They are 
people we all see. They make up a 
very large part of the internist’s prac- 
tice, especially his private practice. 
are mostly females, and to a 
certain extent they can be fairly well 
grouped. ; 

In the first place, there are those 
who are obese. 


They 


PROFESSOR OF 


UNIVERSITY SCHOOL 


Bittincs, M.D. 
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TENNESSEE 


Vanderbilt University School of Medicine) 


In the second place, there are those 
in adolescence who are either obese 
though menstruating, or who are thin 
and not menstruating, or who are both 
obese and not menstruating. 

Thirdly, there is the group of young 
ladies who have finished school or 
college or who have accomplished 
a debut and who are biding their 
time awaiting the next exciting step 
in life which they think ideally is 
marriage. 

Next is the group of young ladies 
who having attained the state of ideal 
marital excitement find it actually not 
so exciting to be saddled with house- 
hold chores, children and a_ tired, 
quarrelsome, mostly absent husband. 

The old adage ‘about pastures ap- 
pearing greener on the other side of 
the fence applies to the next group: 
the ladies who feel they have passed 
the mi urving age without mi urving,. Far 
from profiting from the experience of 
their - hypometabolic married _ sisters, 
they also seem to decline into a hypo- 
metabolic state. 

In reviewing these groups individ- 
ually and collectively for a moment, 
it is not difficult to see that probably 
a common denominator is a state of 
frustration. Under these circumstances 
the administration of thyroid is a 
stop gap at best, usually unsuccessful, 
unless accompanied by large doses of 
understanding interest in each girl’s 


° This work was supported in part by the John B. Howe Medical Research Fund. 


+t Presented before 63rd Meeting of the American Clinical and Climatological Association, 


October, 1950, at Stockbridge, Mass. 
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problem and associated with the pres- 
ence or development of insight on the 
part of both the patient and the phy- 
sician. In the presence of such a for- 
tuitous coincidence, thyroid need never 
be administered to patients falling in 
one of these groups. 

The woman 
more than she burns. She should there- 
fore, either eat 

both. Of course it 
simple as Newburgh® 
to believe, because behind 
the bulk of each obese person stands 
a psychological problem which must 
be unravelled before satisfactory re- 
duction occurs. An interested physician 
can probably accomplish this better 
without thyroid extract. If he 
thyroid extract will be only 
rarily helpful. 

The nonmenstruating fat adolescent 
will probably menstruate satisfactorily, 
if she is going to, merely with careful 
observation. If she doesn’t something 
more complicated than hypothyroidism 
will probably be discovered to be 
her difficulty. 

My interest in the next group, those 
girls who are marking time with bated 
breath between debut and wedding 
bells, dates back to house officer days. 
A friend reported to me with interest 
that 7 of her friends, one after the 
other, were being given thyroid by 
their physicians. They were tired and 
run down and needed pep. It seemed 
rather incredible to me at the time 
that they could all have incipient 
myxedema. During the course of the 
next 10 \ have followed the 
progress of these girls, some _profes- 
sionally and some socially. All dis- 
continued thyroid at the time of their 
marriage, all have had children, and 
now all are fast joining the next group 
which comprises the hypometabolic 
young housewives. It has been very 
difficult to keep those who are under 
my care away from thyroid substance. 


obese obviously eats 


less or burn more, 
is not quite as 
would lead us 


however, 


cannot, 
tempo- 


vears I 


IATROGENIC 


HYPOTHY ROLDISM 


other conditions 
used seemingly 


There are 
for which thyroid is 
on a completely empirical basis. Cave’ 
treat- 


many 


states in a recent article on the 
ment of subdeltoid bursitis: 
“The review the pa- 
tient generally and possibly prescribe 
other which in 
some instances appear to be effective.” 
Greenblatt*, discussing the manage- 
ment of uterine bleeding, states: “Thy- 
roid therapy should be administered to 
all patients with normal 
basal metabolic rate.” 
Thyroid is used in treating sterility 
in otherwise apparently normal wom- 
en. It is also administered with other 
hormones to control threatened abor- 


chronic 


internist should 


thyroid or hormones 


subnormal 


tion. No one can be certain of its 
efficacv under either of these circum- 
stances. 


It would be foolish universally to 
decry the use of thyroid in the treat- 
ment of all patients who do not have 
myxedema, especially if there is any 
doubt as to whether it might be help- 
ful. On the other hand it should be 
used by the physician in all honesty 
on a trial basis. The patient should be 
taken into his confidence to the extent 
that he or she will forever 
respect for his or 


not lose 


her own thyroid 
secretions. 
The following histories are those of 
1 patients who, though probably nor- 
mal, thyroid 


their physicians. 


were made addicts by 


Case 
1) was 


Reports. Case 1. 
a fat 
thyroid 5 


Patient A (Fig. 
first began taking 
grains daily. She lived in a 
small town where her widowed mother was 
operator. In this 
thyroid, it was not until 
at the age of 19 
weight reduction 
rate 
status 
New 


months 


16 when she 
very 


the telephone 


spite of 
large 


amount of 
her second year in college 
that an and 
were ap- 
quo until 


appreciable 
increase in basal metabolic 
parent. She remained in 
1944 when she went to 
the Red Cross and for 6 
without thyroid therapy. A severe 
caused a state of exhaustion. She 
uated to Australia where 


Guinea with 
did well 
bombing 
was evac- 
her basal metabolic 


ae 
_ 
_ 
thy 
> 
‘ | 
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A AGE 16 


MENSES REGULAR THROUGHOUT 
160 300 +204 


KOREA 


150 +10 - 
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MANILA 


140 200 


Li FIVE CORNERS, OREGON 
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Fic. 2.—Significant Data in Patient B. 


CHOLESTEROL 
wr moma GMR 
3 
fo} 
o 


rate was found to be low, but serum chol- 
esterol levels were 101 and 98 mg. per 
100 ce. No thvroid was prescribed, she was 
allowed to rest and then encouraged to 
lead a normal social life.. In| Manila 4 
months later, her basal metabolic rate was 
—11%. In Korea in 1946 holding a respon- 
sible administrative position, her basal meta- 
bolic rate was +17%. After the war = she 
returned to her very small home town. She 
remained there a year, less and less inspired, 
hampered by her mother. Her basal meta- 
bolic rate fell to 16%. She was examined 
at Vanderbilt University Hospital where she 
was found to be normal with basal matabolic 
rate of —22 and —23%. No thvroid was _ pre- 
scribed. She went to New York. In a follow- 
up communication from her (date October 
1950) she stated she was fine. Weight and 
menses were normal, and she had not both- 
ered to have her basal metabolic rate 
determinations repeated. 

Case 2. Patient B (Fig. 2) was 38 
when first seen at Vanderbilt University 
Hospital. She had been taking thvroid 2% 
grains daily for 15 vears. She had had 5 
children, the oldest 17 vears, the voungest 
S vears. She was born and reared in New 
England and never accustomed herself to 
the softer, slower southern life. She worked 
Puritanically hard, raising her children, ex- 
pected strict hard work of those around her, 
and had no close female friends. Although 
possessed of far more energy than are most 
housewives, it irritated her to be tired. She 
took thyroid unsuccessfully to prevent fatigue 
and because she had been told that her 
low basal metabolic rate was responsible for 
the fatigue. She had been told she was 
somewhat anemic and bought her own hemo- 
globinometer to keep track of this. When 
seen at Vanderbilt University Hospital she 
was found to be normal. Fig. 2 is self-ex- 
planatory. When her basal metabolic rate 
was determined in Boston or Florida where 
she “relaxed”, the values were somewhat 
higher. It was impossible to wean her from 
thyroid. 

Case 3. Patient C (Fig. 3) was obese 
when she was 20 years old, and although 
she was apparently otherwise normal and 
her menstrual periods were regular, her 
basal metabolic rate was —16%. Thyroid 
4 grains daily, was prescribed with no 
change in the clinical picture. She was 
majoring in social psychology at college, 
and was the subject of one of her profes- 
sors published papers regarding individuals 
with low basal metabolic rate and normal 
menstruation. She did not begin to lose 
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weight until 1944 when by her own admis- 
sion she became more satisfied, met her 
future husband and_ shortly thereafter be- 
came engaged and was married. She then 
had successive miscarriages, followed 
finally by a successful pregnancy. She dis- 
continued thyroid therapy at the end of the 
Ist trimester. Her child nursed satisfactorily 
for 8 months. She began to take thyroid 
again after about 1 vear’s abstinence. Al- 
though when seen at Vanderbilt University 
Hospital in 1950 she appeared normal and 
no evidence of hypothyroidism was  dis- 
covered, it was impossible to wean her 
from thyroid. When a trial period without 
thyroid was suggested she changed phy- 
sicians. 

Case 4. Patient D (Fig. 4) was a 
gangly boy of 15 vears when he began to 
take thyroid, 3 grains a day. He had ma- 
tured satisfactorily physically but was 
thought to be developing slowly intellectu- 
ally. The only son of a divorcee, he had had 
mild chronic asthma for a number of vears. 
He was spoiled and slightly overweight. Th 
data in Fig. 4 were supplied by the boy's 
mother from notes in his baby book Except 
for the fact that he grew fast and matured 
at an average rate intellectually, the general 
picture did not change appreciably. When 
seen at Vanderbilt University Hospital in 
1949 he was a normal, tall, thin bov. He 
had had trouble adjusting to being away 
from home and was not doing too well with 
his studies. His mother was worried about 
him. All investigations including Roentgen- 
ray examinations of the skull were normal 
His basal metabolic rate determination was 
low. He was weaned from thyroid, en- 
couraged in his independence, and advised 
to eat a better diet and to be more regular 
in his habits. He has done well. 


Discussion. Thyroid is administered 
in large quantities, in most instances 
unnecessarily, by physicians to patients 
all over the world. It is probable that 
patients without hypothyroidism who 
receive thyroid, though benefiting not 
at all, for the most part suffer little or- 
ganic harm. While taking thyroid there 
is probable suppression of normal thy- 
roid secretion which returns to normal 
fairly soon after thyroid is discontinued. 
Means®, however, has described the 
development of hypermetabolism simu- 
lating precisely the picture of full 
blown thyrotoxicosis in a few patients 
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receiving large amounts of thyroid. 
When the medication was discontinued 
the hypermetabolism regressed. Levy* 
has seen cardiac auricular fibrillation 
occur in association with the adminis- 
tration of thy roid to an otherwise nor- 
mal patient. The rhythm reverted to 
normal when this medication was dis- 
continued. 

In closing it should be re-emphasized 
that although there seems to be no 
definite proof that permanent organic 
change is produced in the thyroid gland 
by the administration of thvroid to 
hy pometabolic people, yet these people 
are usually psychologically so consti- 
tuted that once it is implied that thv- 


1. Levy, R. L.: Personal Communication. 
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roid under-secretion is the cause of 


their troubles, they might as well be 
myxedematous for the tenacity with 
which they cling to thyroid therapy. 

Summary. In the light of experience, 
it is pointed out that thyroid adminis- 
tered to patients, normal except for low 
basal metabolic rates, probably pro- 
duces no permanent organic damage. 
[In administering thyroid under such cir- 
cumstances, however, the physician 
usually overlooks important  psycho- 
logical factors. The use of thyroid to 
treat hypometabolism in the absence of 
organic hypothyroid function should be 
avoided. 


REFERENCES 


1. Cave, Edwin, F.: Med. Clinics N. Amer., 34, 1323, 1950. 
2. Farquarson, R. F., and Squires, A. H.: Trans. Assn. Am. Phys., 56, 87, 1941 
3. Greenblatt, R. B.: Med. Clinics N. Amer., 34, 1551, 1950. 


. Means, J. H.: The Thyroid and Its Diseases, 2d ed., Philadelphia, J. B. Lippincott, 1948 
6. Newburgh, L. H., and Johnston, M. W.: J. Clin. Invest., 8, 197, 1930 


| 
| 
W 
cl 
| | 
‘ Sit 
1 
| 
| 
| 
| 

| 
| 


THE EFFECT OF CORTISONE ON THE CLINICAL COURSE OF 
CHRONIC REGIONAL ENTERITIS AND CHRONIC 
IDIOPATHIC ULCERATIVE COLITIS® 
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THe purpose of this report is to 
present observations made when cor- 
tisorie was administered to patients 
with regional enteritis — or 
ulcerative colitis. It was 
thought that the compound might in- 
fluence the course of the disease be- 


chronic 
chronic 


cause of the occasional association of 
arthritis and of ervthema nodosum. 


Subjects. Three of the 6 patients (Cases 1, 
2 and 8) had chronic regional enteritis, with 
or without involvement of the proximal colon, 
while the remaining 3 had typical ulcerative 
colitis (Table 1). Two of the latter had in- 
volvement of the entire colon (Cases 4 and 6), 
ind one involvement of only the rectum and 
sigmoid (Case 5). ‘ 

The duration of the disease in the 6 pa- 
tients ranged from 9 to 108 months and of the 
episode for which Cortisone was administered, 
2 to 10 months 

Most of the patients had a poor appetite, 
had lost weight, had an increased erythrocvte 
edimentation rate and were passing numerous 
liquid, (Table 2). 
Four had a low-grade fever and an equal 
umber, varving anemia. Two 
and 3) had acute arthritic manifes- 
One patient (Case 1) was having 
hemorrhages from the bowel and was 

rather desperate straits. She was the most 
ritically ill of the group; at the onset of 
ortisone therapy her blood pressure could 
it be measured. 


blood-containing — stools 
degrees of 
Cases ] 
itions. 


irge 


The Cortisone* was injected subcutaneous- 
lv according to the following schedule: 100 
mg. (4 cc.) every 8 hours for 3 doses, then 
200 mg. (8 cc.) ‘every 12 hours for 2 doses, 
and thereafter 50 mg. (2 cc.) every 12 hours 
for 8 additional days, the entire period of 
therapy lasting 10 days. 

The patients were permitted access to 
unlimited amounts of low-residue foods; no 
special therapeutic measures were employed 
during the period of Cortisone therapy with 
the exception of a transfusion of a pint of 
blood to Case 1 who was having massive 
bowel hemorrhage at the time Cortisone ad- 
ministration was begun. It was felt unwise to 
withhold blood in view of her shock-like 
state. 


Results. a) Supyecrive CHANGES. 
Following institution of Cortisone 
therapy, a sense of well being was 
experienced by 5 of the 6 patients, the 
exception being Case 6. In two of them 
(Cases 1 and 2) this sense of well 
being amounted to euphoria. Appe- 
tites which had been poor became 
excellent; in fact, voracious in Cases 
1 and 2. Joint pain and stiffness, pre- 
sent in 2 patients (Cases 1 and 3), 
disappeared within 2 days after begin- 
ning the administration of Cortisone. 

b) Obsyecrive Cuances. 1. Total 
number of eosinophils. Following the 
institution of Cortisone therapy, a 


* Presented before the American Clinical and Climatological Association, Stockbridge, Mass., 


lctober 16, 1950. 


Saline suspension of Cortone Acetate, Merck and Co., Inc.. Rahway, N. J. 
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TABLE 1.— DESCRIPTION OF PATIENTS 


CLINICAL 


ast 


EFFECT OF 


Duration in 


Disease 


Loss of 


ue 
lhs 


* 


su 


AND L 


months 


Pre sent 


tllness Ertent of invrolrement 
Distal ileum and transy. colon 
Distal ileum 
Terminal ileum and proximal 
Entire colon 
Reetum and sigmoid 
Entire colon 


Relapse following resection of terminal ileum and cecum 


ABORATORY CHARACTERISTICS 


N umber 


stools 

per Ih 
hrs Fever 
17 
10-12 0 Gl 
12-15" a 
15-20* 


Blox d present in stools 


Also had joint symptoms 


NUMBER OF EOSINOPHILS (PER C.MM BEFORE, DURING 
AND 


AFTER CORTISONE TREATMENT 


Be fe wre 


Before 


oe 
— 


we 
Se Ge 


During {fler 
Day 
2 175 
3S 63 
19 113 7 
156 
(50 
SS 


Repeat; 1060. 


CORTISONE THERAPY ON FEVER 


During 
Ist } } After 
0 0 0 
0 0 0 
0 0 
0 
0 0 


~ 
| 
Case Age Sex 
2 38k 108 
eens 3 Is M 20 colon 
$4 AY 19 
|| 
Case ppetite mm. he 
17 Poor 29 SS 
105-76 
| Poor 42 32 
1380-88 
117-108 
| Fair 21 28 
9-19 
142-121 
5-125 
145-125 
. 
162-148 
. 
TABLE 3.—TOTAL 
70 
© 
Ps 
| 
Q 0 
t 
6 t + 0 
4 
= 
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TABLE 5.) EFFECT OF CORTISONE ON NUMBER AND CHARACTER OF STOOLS 
Number of stools per 24 hours 
Case Before During At end 
l 8 L O04 F 1-3 F 
2 10-12 L 1-5 F 0-38 F 
3 $ F 3 
12-15 L 3-9 S 0-2 F 
7 L 3. 2 F 
6 15-20 8-12 L 
L, liquid. S, soft. F, formed. 
TABLE 6. COURSE OF BODY WEIGHT (LBs. 
Body weight in relation to Cortisone treatment 
Ca Before At end Gain ? weeks after 
76 94" Is St 
2 SS 95 7 92 
3 108 WG lt 115 
} 121 121 0 127 
5 125 128} 33 129 
6 145 150 7 145** 
* Obvious fluid retention in tissues. 
** 1 week. 
PABLE 7. SEDIMENTATION RATE* BEFORE, DURING AND AFTER 
CORTISONE THERAPY 
Aft r cessation of R 
Ca Before During (Day 1 day 1 week ? weeks 
l 33 28 2 19 18 36 
2 $2 13 9 10 24 38 
3 $2 19 5) 22 25 28 
28 $1 (6 28 So 
5 30 25 6 80 23 24 
6 27 36 (7 36 34 


* 


decrease in the total number of eosin- 
ophils occurred in each patient ( Table 
>). 

2. Fever. A low-grade fever present 
in 4 of the 6 patients (Cases 1, 3, 4 and 
6) prior to therapy (Table 4) disap- 
peared during the period of Cortisone 
idministration. It recurred in 2 of them 
Cases 5 and 6) after Cortisone was 
discontinued. 

In patient (Case 4) fever, 
ibsent prior to therapy, developed 
luring the first 3 days of treatment. It 
then disappeared and remained absent 
luring the rest of her 17-day stay in 
the hospital. 


one 


Wintrobe method 


3. Diarrhea. A change in character 
and number of the stools occurred in 
5 of the 6 patients who manifested 
improvement during the period of 
Cortisone therapy (Table 5). This 
change consisted of a decrease in the 
number of stools, in their becoming 
formed and in the disappearance of 
gross blood when such was present. 
In the refractory patient (Case 6) little 
or no change occurred in the number 
and character of stools. 

4. Body Weight. Five of the 6 pa- 
tients gained weight during the period 
of Cortisone therapy (Table 6). This 
weight gain ranged from 3% to 18 Ibs. 


: 
> 
4 
be 
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Signs of fluid accumulation in the tis- 
sues of the retrosacral region were de- 
tected in the patient in whom the great- 
est weight gain (18 lbs.) occurred 
(Case 1). In her, a diuresis associated 
with loss of weight (Fig. 1) occurred 
following cessation of Cortisone admin- 
istration. 

5. Sedimentation rate (Table 7). A 
decrease in the rate of sedimentation 


EFFECT OF CORTISONE 


of erythrocytes (Wintrobe method ) oc- 
curred in 3 patients (Cases 1, 2 and 
3). These 3 patients manifested the 
greatest degree of all-round improve- 
ment. The remaining 3 patients re- 
vealed no consistent trend or marked 
changes in sedimentation rate. 

6. Hemoglobin. The changes in he- 
moglobin were inconsistent. In 3. in- 
stances (Cases 1, 2 and 4) hemoglobin 


SED 
40: ° RATE 
HBA 
4c 
94 Moe BODY WGT 
ac (LBS) 
> 
R4 eeee 
eee 
7 
74 
va 
« eee ee 
ee > 
ORTISONE 
38 42 46 50 54 56 62 66 70 74 78 82 
Y 


Fic. 1.—The effect of Cortisone administration on the clinical course of a patient (Case 1 
critically ill with regional enteritis. During 46 days of hospitalization prior to the administra- 
tion of Cortisone, she became progressively worse. She ran a low-grade fever, was anorexic, 
lost weight, had diarrhea, arthritic manifestations and was greatly depressed, On the 46th day 
the second of a series of massive bowel hemorrhages occurred. At the time Cortisone was 
begun her blood pressure could not be measured. Following the institution of Cortisone 
therapy (48th day of hospitalization) she promptly became more alert, euphoric, developed a 
voracious appetite, joint pains .anished, diarrhea ceased, blood disappeared from the stools, 
the erythrocyte sedimentation rate decreased and a gradual increase in hemoglobin percentage 
occurred. A transfusion of 1 pint of whole blood was administered at point (T) indicated by 
arrow. She gained 18 lbs. in weight, some of which was undoubtedly due to retention of fluid 
as, following cessation of Cortisone administration, loss of weight occurred simultaneously 
with a diuresis. A relapse in the diarrhea occurred 4 days after stopping Cortisone, the increase 
in number of stools lasted 4 days. The increased appetite continued. During the interval of 
improvement, several bad emotional situations were corrected: these included the finding of 
a new home for her illegitimate child, reassignment of the patient to another foster home where 
she would not be subjected to the advances of her guardian, and the promise of resumption of 
school by the patient with the beginning of the school term. She has continued to do well 
and has not relapsed during the past 9 months. 
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increased; in 2 (Cases 5 and 6) it 
decreased, and in one (Case 3) it 
remained essentially unchanged. 

Sigmoidoscopic picture. Three of 
the patients (Cases 4, 5 and 6) had 
changes typical of ulcerative colitis 
visualized by means of the sigmoido- 
scope. In 2 ‘of them (Cases 4 and 5) 
improvement in the appearance of the 
bowel was reported at the end of 
the 10-day period of Cortisone therapy. 
This improvement consisted of less 
hyperemia and edema, and less _ten- 
dency of the mucosa to bleed when 
traumatized. Regression was observed 
2 weeks later. The third patient (Case 
6). who did not respond to Cortisone, 
was not subjected to sigmoidoscopy. 

8. Roentgen appearance of involved 
areas. No significant change in the 
Roentgen appearance of the involved 
diseased bowel was de- 
tected during the period of clinical 
improvement while on Cortisone. 

c) Course FOLLOWING CoRTISONE 
Tuerapy. A relapse occurred in each 
of the 5 patients who improved while 
Cortisone was being administered; the 
relapses occurred in 5 to 73 days fol- 
lowing cessation of the treatment. 

In one of the 5 (Case 1), the most 
critically ill of the group, the re lapse 
was transient (Fig. 1). It occurred 5 
days after cessation of Cortisone and 
lasted 4 days. The improvement in 
her clinical course which followed the 
institution of Cortisone therapy was 
prompt and dramatic, and it seemed 
that Cortisone was responsible for sav- 
ing her life. She remains well after 9 
months. The absence of a relapse dur- 
ing this period is attributed to the 
fact that the emotional factors impor- 
tant in the pathogenesis of her disease 
were successfully handled (see Fig. 1). 

The _Temaining 4 relapsed in from 
\3 to 73 days after cessation of Cor- 
isone therapy. Their emotional prob- 
ems have not been successfully 
iandled. Three of them (Cases 2, 3 


sections of 
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and 4) have been a, to surgery 
and the fourth (Case 5) probably will 
be. The patient (Case 6), who was 
refractory to Cortisone, also has been 
operated on. 

Discussion. Moderate-to-marked re- 
mission of symptoms occurred in 5 of 
6 cases of regional enteritis or colitis 
or both while on Cortisone therapy. 
Little or no improvement occurred in 
the sixth. In 3 of the 5 improved pa- 
tients (Cases 1, 2 and 3) the improve- 
ment seemed to be definitely related 
to the Cortisone; in the remaining 2 
(Cases 4 and 5), it may well have 
been, but the evidence is less clear 
than in the other 3. In 1 of these 
cases (Case 4), the clinical course 
(Fig. 2) was quite similar to that 
observed during previous admissions 
to the hospital when no specific treat- 
ment was administered; she did, how- 
ever, manifest an increased sense of 
vell being and increased appetite as 
soon as Cortisone administration was 
begun. 

The reason why some of the patients 
seemed to respond to Cortisone and 
others did so less obviously or not at 
all, is not apparent at this time. The 
following differences between the 2 
groups existed. 

1) Type or Disease. Those who im- 
proved most dramatically when Cor- 
tisone therapy was instituted (Cases 
1, 2 and 3) had regional enteritis with 
involvement of ileum with or without 
involvement of the proximal colon; 
those in whom improvement occurred, 
but in whom it might have occurred 
if Cortisone had not been administered 
(Cases 4 and 5), had involvement of 
the colon only. The involvement. in 
Case 6, who was refractory, was also 
limited to the colon. In this connec- 
tion it is of interest that the one good 
response out of 4 reported by Dearing 
and Brown! occurred in a patient with 
segmental colitis. Their remaining 3 pa- 
tients, in whom a satisfactory response 
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was not obtained, had involvement of 


the entire colon. On the other hand, 
Gray and his associates* observed a 
very gratifying response following ad- 
ministration of ACTH in a patient with 
extensive involvement of the 
colon. 

2) Lever or IniT1AL Torat Eostno- 
PHIL Count. The best responses were 
obtained in the 2 patients (Cases 1 and 


entire 


2) who had the lowest initial total 
eosinophil counts (Table 3). The 
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ically were the 2 critically ill 
of the group. These 2 patients also had 
the lowest initial total eosinophil 
counts. Dutoit? treated 2 cases 
of chronic ulcerative colitis with 
Adrenocorticotropic hormone also ob- 
served prompt 
acutely 


most 
who 


improvement in the 
and severely ill of his 
2 patients, while there was some ques- 
tion as: to whether or not the less 


more 


critically ill patient was at all bene- 
fited. That the severity of the illness 
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Fic. 2.—Illustrates the course of Case 4 in whom improvement occurred during Cortisone 

therapy but in whom it was not certain that similar improvement would have occurred without 

Cortisone. The reason for uncertainty is that the patient had been observed to improve in a 
similar manner during previous hospitalizations when Cortisone had not been employed. 


patient (Case 6) who had the highest 
eosinophil count experienced no im- 
provement. The eosinophil counts in 
the 2 patients who improved but in 
whom the improvement may have been 
unrelated to Cortisone therapy, fell 
into an intermediate range. 

3) OF ILLNEss. Two (Cases 
1 and 2) of the 3 patients (Cases 1, 
2 and 3) who responded most dramat- 


appears to be, at least at present, one 
of the factors which determines when 
a good response will be obtained is 
also suggested by the metabolic studies 
of Posey and Bargen‘. These authors, 
surveyed 44 patients with chronic ul- 
cerative colitis and found widespread 
metabolic disturbances which became 
progressively more severe with increas- 
ing gravity of the disease. Urinary 
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17-ketosteroids was dim- 
inished, abnormal urinary excretions of 
corticosteroids were noted and adrenal 
reserve function was impaired. 

Cortisone therapy is being used in 
a further series of patients in order to 
determine whether or not any one 
or combination of the above three dif- 
ferences is of any significance in the 
selection of cases in which improve- 
ment might be expected from = such 
therapy. 

Conclusions. 1) A trial of Cortisone 


excretion of 


EFFECT OF CORTISONE DOT 
therapy would appear to be worth 
while in certain cases of regional en- 
teritis or ulcerative colitis, particularly 
in critically ill patients when the situa- 
tion is desperate and a_ temporary 
period of improvement is desired in 
order to permit sufficient time for the 
effective use of other therapeutic 
measures. 

2) The use of the compound does 
not promise to cure the disease, as a 
relapse may well occur following ces- 
sation of its administration. 
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CORONARY artery disease has in- 
creased in the past 30 years until it is 
now the most common type of heart 
ailment. This is especially true of cor- 
onary artery thrombosis with myo- 
cardial infarction. This is due partly to 
factors which have decreased death 
rates of infectious diseases, allowing a 
greater percentage of the population to 
reach age groups commonly afflicted 
with atherosclerotic circulatory dis- 
eases. Improved diagnostic facilities 
and a clinical awareness of the problem 
have also, to some extent, been respon- 
sible for this increase. 

We are presenting 920 cases of acute 
myocardial infarction from the records 
of the Henry Ford Hospital, covering 
the period from 1925 to May 1, 1949. 
The cases were selected from 2.024 
cases indexed during this period as 
coronary thrombosis with myocardial 
infarction. Cases were selected to ful- 
fill the criteria of follow-up for 6 weeks 
from onset of the condition. Only cases 
were used which were objectively 
diagnosed from either 1) clinical 
course and electrocardiographic study 
or 2) demonstration at autopsy of re- 
cent myocardial infarction. 

Many have been 

*Read before the American Clinical and 
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made regarding the various diagnostic 
and prognostic aspects of this disease. 
However, we shall present only the 
statistics which have been gathered 
from this study. The cases occurred in 
the general population of a busy indus- 
trial city, where many people live un- 
der stress of production-line working 
conditions and the pressure of working 
to meet deadlines is felt by all. These 
figures could be different from those 
in rural districts. Also, several nation- 
alities were represented. 

The utilization of various clinical 
data, such leukocyte counts, 
sedimentation rates, blood pressure 
changes, and the mental status of the 
patient, as prognostic signs, have been 
stressed in the literature. Because many 
of our patients were seen first on dif- 
ferent days from the onset of symp- 
toms (from the Ist day to 2 weeks), 
we found it difficult to correlate some 
of these features with the eventual out- 
come of the case. However, many fac- 
tors were elicited by history and 
physical examination which we wish to 
discuss either as playing a contribut- 
ing role in the cause of the attack or as 
a contributing influence on the even- 
tual outcome. Complications arose dur- 
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ing the course of illness which we shall 
consider as to their influence on the 
individual case. We shall also discuss 
the management of these complications. 

Analysis of Cases. Table 1 lists the 
total number of cases according to sex, 
location of the infarction, and whether 
the patient received anticoagulants. 
Among these 920 cases there were 214 
deaths. an overall mortality of 
23.2%. 

Ace ANbD Sex Duisrrisurion. This 
series comprises 749 males and 17] 
females, a ratio of 4.4 males to 1 
TABLE 1 


MORTALITY AS RELATED 


TO SEX AND 


MYOCARDIAL INFARCTION HOD 

Tabulation of the patient's age at the 
onset revealed that women were some- 
what older at the time of their initial 
attack. In most males, the initial attack 
occurred in the 6th decade, whereas in 
females the onset was not until the 7th 
decade. Other series?*7* have shown 
that the females were on an average 
from 3 to 6 vears older than the males 
at the time of the onset of their illness. 
There were only 2 women below age 
40, both of whom survived their attack. 
There were 34 men less than 40 vears 
of age; 2 men were less than 30, one 


LOCATION OF INFARCTION. 


COMPARISON OF PATIENTS RECEIVING ANTICOAGULANTS WITH THOSE RECEIV- 


Re Core d no anticoagulants 


ING NO ANTICOAGULANTS 
Location of 
Ser infarction Total 
Male Anterior 353 
749 Posterior 254 
Unknown 11 
Toran 598 
Female Anterior 74 
171 cases Posterior 56 
Unknown 8 
Torat 135 
Both seXes 731 


female. In the series of Billings et al.’, 
from Nashville, the ratio of males was 
2.7 to 1 female. Chambers* in New 
York and Maullins* in Pittsburgh had 
ratios of 3 males to 1 female. Mintz 
and Katz* in Chicago, gave a figure of 
2.2 males to 1 female, and Parkinson 
and Bedford'® had 13 males to 1 fe- 
male. The mortality rate for the females 
was somewhat higher than that for the 
males. On an average, the females were 
older than the males at the time of 
death. There were 61% of the females 
and 49% of the males beyond age 60. 
Other authors found essentially this 
same sex difference. In the Mintz and 
Katz’ series the average age of the fe- 
males at the time of death was 63.4 
vears, and of the males 59.6. 


Received anticoagulants 


Deaths Total Deaths 
92 (26.05, SS 10 (11.3°;,) 
(19 6, 60 7 (11.6%, 
6 (54.5, 1 (33.3%) 
144 (24.05, 151 IS (11.9%, 
50 (40. 5° 23 6 (26.05, 

10 (178°, (20.05, ) 
3 (100°, 0 0 (0.08, 
43 ($2.3) 38 9 (23.667) 
IST (25.4, 189 27 (14.2%) 


being 24. The mortality rates in the 
various decades of life are shown in 
Chart 1, together with the relative inci- 
dence and mortality in both sexes. Both 
sexes show similar mortality rates after 
the 6th decade. The mortality rate in 
the females in the 6th decade was 
strikingly higher than that in the males. 
The number of attacks occurring in the 
males was greater. 

SEASONAL INCIDENCE. In Chart 2 the 
monthly incidence and number of 
deaths are shown. No definitely sig- 
nificant peaks appear except in Novem- 
ber and then the increase was only 
slightly above the average. There is a 
fairly even distribution throughout the 
year. The greatest mortality peaks oc- 
curred in March and November and 
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() Mortality 
. ® Number of Pationts 
© * Number of Deaths 
300 
(17, 9%) 
50 
200 186 (31.2%) 
(21, 4%) 154. 
100 
69 (27.5%) 
50 
11.8%) 34 33 
( ) 
(0.0%) ° 8 (50.0%) 
3rd 4th Sth Tth 8th Oth 
Miles: Age by Decades 
100 
71 (33.8%) 
50 (35. 8%) 53 
32. 
(10. 0% 26 (32. 0%) 
2 
(0.0 
3rd 4th th Bth Oth 
CHART 1.--FEMALES: AGE BY DECADES 
No. of Cases 
No. of Deaths 
ss 
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CHART 2--MONTHLY INCIDENCE 
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TABLE 2.— ETIOLOGICAL FACTORS 
AGr, Sex, AND Mortauity py Decapes 


Decad: of life rd ith Sth 
Hypertension 
36.8°7 Male 34 
Deaths 0 l bad 
67.2%, Female 0 13 
Deaths 0 0 l 
Angina Pectoris 
17.7°) Male 0 l 66 
Deaths 0 I 9 
53 8°, Female 0 2 
Deaths a 0 
Obesity 
28. 1°, Male l 13 1 
Deaths 0 0 
52.65, Female 11 
Deaths 0 0 0 
tes 
8 4°, Male l 2 11 
Deaths 0 0 l 
20 4°, Female 0 0 
Deaths 0 0 0 


Previous Myo- 
cardial Infarct 


14.5°, Male 8 21 
Deaths 0 | 11 
9 4°, Female 0 0 1 
Deaths 0 0 0 
Silent 
Male 0 0 t 
Female 0 0 1 
Syphilis 
Male 0 $ 
Femak 0 0 0 


seemed to parallel the number of cases 
each month. 

Occupation. In this series 34.2% were 

u the laboring group, 18.0% unskilled 
labor, and 16.2% skilled labor. House- 
wives made up 21.6% of the total. Busi- 
ness, professional, and executive men 
made up 28.8% of the total; salesmen 
6.6%, retired 4.87, unemployed 2.4%, 
ind farmers 1.2%. 

FACTORS FROM THE HtIsToRY AND 
‘HYSICAL EXAMINATION. In Table 2 are 
ibulated factors obtained from the his- 
ry and physical findings of these 
itients. 

Hypertension existed 
| 36.8% of the men and 67.2% of the 

men. Many other authors have re- 
rted approximately the same_inci- 

nce. In Mintz and Katz” large series, 

9% of the patients had hypertension. 


rth Sth 9th Total 
109 80 20 276 

16 22 7 2 59 (21.3%) 
37 47 17 0 115 

10 3 0 29 (25.2°7) 
153 105 20 357 

33 25 (21.5% 
28 15 0 92 

6 12 0 24 (26.0°, 

7 11 l 0 22 (10.4%) 
iS 3 9 0 90 

10 13 3 0 26 (28. 8°,) 
28 V7 + 63 

6 0 0 12 (19.0°,) 
13 7 0 

+1 10 0 109 

11 2 0 (33.0%, 

9 6 16 

l 2 0 0 3 (18.7%) 

2 G 0 13 

0 0 0 0 1 

0 0 0 0 0 


In Master’s® somewhat smaller series 
69% of the patients had hypertension. Its 
incidence is much greater in women 
than in men in most series. However, 
many authors have concluded that the 
factor of hypertension had no influence 
on the immediate mortality. As seen in 
Table 2, our statistics bear this out. 
The mortality rate for the males with 
hypertension was 21.3%, and the mortal- 
itv rate for the females with hyper- 
tension was 25.2%. 

ANGINA Prcroris. Angina pectoris 
occurred in 47.7% of the men and 53.8% 
of the women. From the statistics of 
this series, its presence seemed to have 
no effect on the mortality rate. There 
were 357 males with angina pectoris 
with 77 deaths, a mortality rate of 
21.5%. Ninety-two females had hyper- 
tension with 24 deaths, a mortality rate 
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of 26.0%. Site of the infarction in those 
with antecedent angina was in the same 
proportion as it appeared in the study 
as a whole. Mintz and Katz’ found it 
equally common in the two sexes; 72.9% 
of their patients had an antecedent his- 
tory of angina pectoris. The mortality 
rate in their series was 23.37 for men 
and 28.0% for women. 


TABLE 3 ANGINA PECTORIS 
RELATION TO INFARCTION DURATION 
4 ltot Overt 
Seu wh whs wks mos. mos 
Male 36 27 14 $1 72 IS4 
Toran 108 
Female 6 q 2 8 15 52 


Toran 21 


Many of the cases in this series had 
the onset of pilot attacks of angina 
varying from a few days to a few weeks 
prior to the onset of their myocardial 
infarction. This is shown in Table 3. 
One hundred and eight had 
angina pectoris of less than one month’s 
duration, and 21 females had angina of 
less than one month’s duration, a total 
of 129 
incidence of 15.1%. The mortality rate 
of this group, however, was no greater 
than the mortality rate of the group 
who had angina of longer standing. 
Because this pattern was found so fre- 
quently, many patients subsequent to 
this study have been hospitalized when 
found to be having pilot anginal 
attacks. They were placed on anti- 
coagulant therapy, and a subsequent 
analysis of this group will be attempted 
to evaluate the efficacy of this treat- 


males 


cases for the series and an 


ment. 
Osesity. This factor occurred in 
28.1% of the men, and 52.6% of the 


women. There were 211 cases of obesitv 
in the males with 22 deaths, a mortality 
rate of 10.4%. It occurred 90 times in 
the female group with 26 deaths, or a 
mortality rate of 28.8%. Billings et al.2 
state that the immediate mortality of 
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the obese patients in their group was 
32%, tor patients of average weight 39%, 
and for the underweight group 60%. 
The actual mortality 
patients in this series is below the over- 
all mortality rate for both sexes and 
seems in keeping with the figures just 


rate for obese 


stated. 

Dianeres Meturrus. This condition 
was found in 8.4% of the men and 20.4% 
of the women in this series. No signifi- 
cant difference in the mortality rates 
of the diabetics and non-diabetics was 
found. There were 63 cases in the male 
group with 12 deaths, a mortality of 
19.0%; 35 the female 
group with S deaths, a mortality of 
22.8%. Other authors"? have concluded 
that diabetes mellitus added consider- 


ably to the gravity of the prognosis in 


cases among 


women. The figures from this series do 
not bear this out. 

Previous MyocarptaAL INFARCTION. 
This condition occurred with an inci- 
14.5% in the males and 9.4% 


the females. There were 


dence of 
incidence in 
109 men with previous myocardial in- 
farctions with 36 deaths, or a mortality 
Sixteen 
previous 


of 33%. females in this series 


had 
with 3 deaths occurring, a 
rate of 18.77%. 
would seem that a previous myocardial 


infarctions 
mortality 
From these figures it 


mvocardial 


infarction in the male added consider- 
ably to the gravitv of a new infarct. 

ot 
this series. In only 1 patient was it 


SYPHILIS was found in only 


proved to be a definite etiological fac 
tor in his illness. This patient was a 
38-vear old colored man who, at autop 
sv, had marked narrowing of the coro 
nary ostia secondary to luetic involve 
ment of the aorta. — 

Silent myocardial infarctions are ex 
tremely rare. There were 14 cases it 
this series. Mintz and Katz? found 1! 
cases of silent myocardial infarction i 
their series of 572 cases. It did not seen 
to influence the mortality rate in ou 
series. 
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PRECIPITATING Factors. Master? is of 
the school that accepts no cause ex- 
cept shock or shock-like states as di- 
rect precipitating factors in coronary 
artery occlusion. In coronary insuffi- 
ciency, however, he finds that there are 
etiological factors. These are increased 
diminished coronary 
flow, and impaired oxygenation of the 
blood (usually occurring in combina- 


cardiac work, 


tion). Either coronary occlusion or 
coronary insufficiency may result in 
acute myocardial infarction. 

A history of onset occurring during 
the usual routine of di iv to day life was 
obtained in the majority of these cases. 
Possible precipitating factors occurred 
in 60 cases, an incidence of 6.5%. These 
included such activities as strenuous 
physical exertion, bowling, driving an 
automobile, following a heavy meal, 
emotional crises, hospitaliza- 
and after massive 


during 
tion, postoperatively, 
hemorrhage, diabetic acidosis, chest 
trauma, the use of pitocin, broncho- 
grams, and venipuncture. The majority 
of cases in this series occurred during 
ordinary routine daytime activity or 
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while at rest, either awake or during 
sleep. 

Several disease states were found 
coincident with the attack, as follows: 
S cases of cerebral vascular accident, 
11 of gall bladder disease, 6 of peptic 
ulcer, 6 of uremia, 3 of gout, 3 of pneu- 
monia, 3 of pulmonary emphysema, 2 
of myxedema, 2 of hyperthyroidism, 5 
of carcinoma, 1 of acute fibrinous peri- 
carditis following pneumonia, 2 of 
polycythe mia vera, and | of pernicious 
anemia. Rheumatic heart disease was 
found in S cases, and a history of pre- 
existing congestive heart failure was 
obtained in 28 cases. 

Leukocyte Count. The mortality 
rate seemed to rise in proportion to the 
leukocyte count, in accordance with 
reports by other observers**:"!. This is 
given in Chart 3; the mortality rate was 
11% when the count was 10,000 and 
below, 130 when it was 10,000. to 
15.000, 28% when it was 15,000 to 20.- 
OCU and 38% when it was over 20,000. 

Sire or INrarcrion. The majority of 
the myocardial infarctions in this series 
occurred in the anterior wall of the left 
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CHART 3.~ LEUKOCYTE COUNT 
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ventricle. There were 53S anterior in- 


farctions with mortality 27.7% and 3657 


posterior infarctions with an 18.1% 
mortality. 

Table 1 breaks this down further as 
to the influence of sex and whether 
anticoagulants were received. There 
were 353 males with anterior myocar- 
dial infarctions with 92 deaths. The 
mortality rate was 267 in the group 
which did not receive anticoagulants, as 
compared to 74 cases of anterior in- 
farction in the female with 30 deaths, 
a mortality rate of 40.5%. 


TABLE 4. 


MYOCARDIAL INFARCTION 


Posterior mvocardial infarction oc- 
curred 234 times in the male group 
that did not receive anticoagulants 
with 46 deaths, a mortality rate ot 
19.6%, and 56 times in the female group 
with 10 deaths, or a 17.8% mortality 
rate. 

In the group receiving anticoagulants 
and with anterior myocardial infarction 
there were SS males with 10 deaths, 
a mortality rate of 11.37, and 23 fe- 
males with 6 deaths, a mortality rate 
of 26%. Posterior myocardial infarction 
occurred in this group in 60 males, with 
7 deaths, a mortality rate of 11.6%; and 


BREAKDOWN OF 'THROMBOEMBOLIC COMPLICATIONS 


Days 5 Tat 
Pulmonary M 2 2 
infarction 
2 2 | l 
Total wks 2 | 
Cerebral M ] l | 
embolus 
M l 
Phlebitis 
F l 1 
Mesenteric M 1 
embolus 
Popliteal l l 
Emboli to Femoral ] 
extremi- 
ties Brachial l 
Lliac 
saddle 
Splenic infarct l 2 
Renal infarct l 2 | 6 
Extensions M 1 2 iS 1 4 2 H | 
Primary F l 2 20 
M l l 
New area 
Porat $ 14 7 7 10 10 74 
5S Ist wk 19 2nd wk 


TABLE 5.—THROMBOEMBOLIC COMPLICATIONS 


No anticoagulants 
142 patients 7 9 
166 embolic episodes 
Dicumarol 
120 patients 
Dicumarol & Heparin 
87 patients 
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in 15 women, with 3 deaths, or a 20% 
mortality rate. 

The mortality rate differs with the 
site of the infarction. It was higher in 
the group of anterior infarcts occurring 
in females. There was little sex differ- 
ence in the posterior group with or 
without anticoagulants. Various com- 
plications of acute myocardial infare- 
tion will be discussed under a se parate 
heading revealing their relationship to 
the site of the infarct. 

Other series indicating anterior 
farction to be 


in- 
more serious are those 
Stroud?s, 
No significant dif- 
mortality in anterior and 
posterior irctions was reporte by 
Billings?, Master et al.®, Willius™, 
Barnes Ball’, Levine and 
Brown*. From statistics alone the series 
of Mintz and Katz? that 
posterior infarction has a more serious 
outlook. 

THROMBOEMBOLIC COMPLICATIONS. 
Table 4 the thromboembolic 
complications according to the day and 
the week of illness. This is broken 
down into the different sexes and site 
of occurrence. The occurrence of 58 in 
the lst week and 49 in the 2nd week 

re the peak numbers. This is 34.97 of 
the total for the Ist week and 29.5% for 
the 2nd week. The numbers rapidly 
diminish after this period. The large 
numbers which occurred during the Ist 
week of illness, especi: ally the first 3 
ind 4 days, would indicate the ration- 

le of starting anticoagulants promptly 

» combat the early occurrence of these 
onditions. 


of Vander Veer and Brown! 
and Wood et al.". 
ference in 


and and 


suggests 


shows 


However, in our series a comparison 
cases of myocardial infarction re- 
iving dicumarol alone with those 
iven heparin initially as well did not 
veal any advantage for the latter 
oup in the avoidance of thromboem- 
lic complications (Table 5). The fact 
it no such complication occurred in 
e first week among 142 cases treated 


} 
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with dicumarol alone, despite the well 
known lag of 48 to 72 hours in arriving 
at a prothrombin time of 30 to 35 
seconds, suggests that, despite this lag, 
dicumarol probably has an appreciable 
immediate anticoagulant effect prior to 
the development of the prothrombin 
ge usually regarded as effective, that 

_ 30 to 35 seconds. 

” The breakdown as to site of throm- 
boembolic complications indicates, as 
has been the case in most series, that 
the majority of these lesions are pul- 
monary infarctions; 32 cases of pul- 
monary infarction occurred in the Ist 
week, 21 the 2nd week, and 16 the 3rd 
week, with a rapidly diminishing num- 
ber in the 4th, 5th and 6th weeks. When 
svmptoms and signs of coronary oc- 
clusion recurred without evidence of 
electrocardiographic changes in a new 
area, the cases were classified as an 
TABLE 6. 


THROMBOEMBOLIC COMPLI- 


CATIONS: MORTALITY 
No. No. Mortality 
Ser cases deaths 
Male 114 $8 42.17%, 
Female 28 12 42.9°; 
Toran 142 60 42.2% 


* Of a total of 731 cases receiving no anticoagu- 
lants, 142 patients had thromboembolic compli- 
cations (19.4°, incidence). These 142 patients 
had a total of 166 thromboembolic episodes. 


extension of the primary infarction. 
When electrocardiographic 
changes occurred, they were classified 
as extensions in a new area. 

In Table 6 are tabulated the mortal- 
ity rates associated with thromboem- 
bolic complications as to sex. In this 
group a total of 731 patients re- 
ceived no anticoagulants. Of these, 142 
patients had thromboembolic compli- 
cations, an incidence of 19.4%. There 
was a total of 174 thromboembolic 
episodes. In that group of patients hav- 
ing thromboembolic complications, the 
mortality rate was 42.2% as compared 
to a mortality rate of 19.8% in the group 
that did not have thromboemboli. 


1 
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There were 189 cases that received 
anticoagulants. Fifteen of these patients 
had thromboembolic episodes, an_ in- 
cidence of 7.9%, as compared to the 
19.4% incidence in the group that did 
not receive anticoagulants. In the group 
that received anticoagulants, there 
were 8 cases that had a_ thromboem- 
bolic episode betore anticoagulants 
were started. These are not included in 
the total number of thromboembolic 
complications. However, in 7 throm- 
boemboli occurred’ after the antico- 
agulant was stopped, and these are 
included. 

In the group receiving anticoagulants 
(Table 1), there was a total of 151 cases 
in the males with 18 deaths, a mortality 
rate of 11.9%. There was a total of 35 
cases with 9 deaths, an over-all mortal- 
itv rate of 23.6%, in the females that 
received anticoagulants; a total of 189 
cases in both sexes with 27 deaths, an 
over-all mortality rate of 14.2%, for the 
group receiving anticoagulants. 

The incidence of thromboemboli in 
the series of Mintz and Katz‘ was 9.9%. 
This group had a mortality rate of 
59.8%. Nay and Barnes® encountered 
thromboemboli in 37 of 100 consecutive 
patients. 

ARRHYTHMIAS. An arrhythmia 
curred in some form in 16.3% of the 
total group. 

Extrasystoles were encountered more 
frequently than any other arrhythmia. 
However, we doubt that the figures 
presented here represent the true in- 
cidence of this arrhythmia. It probably 
occurs much more frequently than the 
figures indicate. However, in the pa- 
tients with extrasystoles the mortality 
rate was higher than for the group as a 
whole. Table 7 shows the incidence and 
the number of deaths broken down for 
nodal, auricular, and ventricular extra- 
systoles. 

In the 63 cases in which ventricular 
extrasystoles occurred, there were 23 
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deaths. a mortality rate of 36.5%. There 
was 1 death in the 7 cases having auric- 
ular extrasvstoles. Nodal extrasystoles 
were recorded in 1 case. 


TABLE 7 PREMATURE BEATS 
Total No Total No Mortality 
Ty CUSUS death 
Nodal 0 0 
Aurieular 14.3*% 
No quinidine 25 10 $8. 4°; 
Quinidine $7 13 35.1% 
71 33.8 


Incident 


There were 26 patients having ven- 
tricular extrasvstoles that did not. re- 
ceive quinidine. Ten deaths occurred, a 
mortality rate of 35.4%. 

There were 37 cases of ventricular 
extrasystoles that received quinidine. 
There were 13 deaths in this group, a 
mortality rate of 35.1%. This does not 
represent any favorable change in 
mortality in the group receiving 
quinidine. 

There was a total of 71 cases in the 
whole series in which premature beats 
were recorded, an incidence of 7.7% 
with 24 deaths, or a mortality rate of 
33.8%. This suggests that the occurrence 
of extrasystoles has importance as far 
as the mortality rate is concerned. The 
frequency of their occurrence needs 
much closer checking, and the use of 
quinidine as a prophylactic measure 
following the appearance of premature 
beats needs further evaluation. 

The appearance of an arrhythmia 
other than premature beats is generally 
regarded to be more serious than pre 
mature beats, and in this series did 
affect the mortality rate appreciably 
The males having these arrhythmia 
had an over-all mortality rate of 30.3% 
The females had a mortality rate o 
53.8%. These figures are recorded i 
Table 8. In such patients encountere: 
by Mintz and Katz’, the mortality rat 
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TABLE 8. 
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ARRHYTHMIA 


No. No. 
Nea Type of Arrhythmia CASES deaths Mortality 
Mak Auricular fibrillation 34 9 26.5%; 
Ventricular Tachycardia 12 7 58.3% 
Complete Heart Block 10 5 50.0%, 
Nodal Tachycardia 33.3%, 
Auricular Flatter 0 0.0%, 
Auricular Tachyeardia 0 0.0! 
Female Auricular Fibrillation 10 5 50.0%, 
Ventricular Tachyeardia 100.0%, 
Complete Heart Block 100.06, 
Nodal Tachyeardia | 0 0.0! 
TABLE 9 AURICULAR FIBRILLATION: CONVERSION AND MORTALITY 
Anterior Posterior Unknown 
Total 20 20 + 
Deaths Ss 
Spontaneous l 
Con- Digitalis 2 
version » Quinidine 2 2 0 
Quinidine & 
Digitalis 3 0 0 
Failed to convert re- 
ceived Digitalis) 6 
Failed to convert (no 
Digitalis 2 0 
TABLE 10.) AURICULAR FIBRILLATION: PERIOD OF ONSET 
Day 1 6 whe wk. wk. wk. 
Ist wk. 38 0 ! l 0 
TABLE 11.- VENTRICULAR TACHYCARDIA: 13 PATIENTS 
Day of 
Type Deaths Recorered Total onset 6S > 6 lo 16 1; IS 
Anterior 6 3 9 Toran 6 3102000 1 0 0 3 
Posterior l 2 3 
Unknown l a l 


vas 43.6% for the group and 66.7% for 
ue females of that group. 

\uricular fibrillation was seen more 
‘ten than the other arrhythmias. This 
rhythmia occurred 44 times in this 
ries and is covered in Table 9, which 
iows the effects of the various com- 
nations of digitalis and quinidine 
ed in the therapy of this arrhythmia. 
There were 20 cases each in the 
terior and_ posterior groups. Four 


cases occurred in the unknown group. 
The incidence appears to be greater 
in the posterior group as there was a 
smaller number of this type of infare- 
tion. Fourteen deaths occurred, a 
mortality rate of 31.8%. Of 16 cases re- 
ceiving neither digitalis or quinidine, 
13 converted to sinus rhythm spontane- 
ously. Twenty-eight cases received 
digitalis or quinidine, or a combination 
of the two, in an effort to effect con- 
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version to sinus rhythm. Ten cases con- 
verted with digitalis alone, 4 with 
quinidine alone, and 3 with quinidine 
and digitalis. Eleven cases received 
digitalis and failed to convert. Digitalis 
alone was not given for the purpose 
of converting the arrhythmia to normal. 
but to control the rate or because the 
patient was in congestive heart failure. 
The majority of the cases having au- 
ricular fibrillation occurred during the 
first week of illness (Table 10). 

Ventricular tachycardia was demon- 
strated by electrocardiogr: iph on 13 
occasions. It occurred most often dur- 
ing the first 5 days of illness. Both of 
the 2 patients in whom the arrhythmia 
occurred on the 15th and 18th days 
from onset had received digitalis short- 
ly before the arrhythmia appeared. 

The high mortality rate associated 
with ventricular tachycardia is evident 
from Table 11. In only 1 instance was 
spontaneous conversion to sinus rhythm 
recorded. In more recent cases we 
have been more vigorous our 
therapy with quinidine both or: ally and 
parenterally, and seemingly have been 
more successful in stopping these at- 
tacks. Table 11 shows the extremely 
high mortality rate associated with this 
arrhythmia, there being 9 cases of ante- 
rior myocardial infarction with 6 deaths 
and 3 posterior myocardial infarctions 
with 1 death. It occurred once in an 
Sas type with death occurring in 
this case. An over-all mortality rate of 
61.5% is recorded in patients with this 
arrhythmia. 

ConcestivE Hearr This 
condition occurred in 156 of the cases 
of this series, an incidence of 16.9%. The 
appearance of congestive heart failure 


TABLE 12.—MORTALITY, CONGESTIVE 
FAILURE 


Sex Total Deaths Mortality 
Male 130 74 56.9 
Female 26 15 57.7 
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following acute myocardial infarction 
is ominous. The mortality rate for the 
complication was about the same for 
both sexes: 56.9% for the males and 
57.7% for the females (Table 12). Of 
the 156 patients with this complica- 
tion, 67% of them, 105 cases, occurred 
during the first week of illness, and in 
these the mortality rate was particular- 
lv high although many did not die 
until the second week of illness (Table 
13). 

Digitalis was used in the patients 
most seriously ill of congestive failure. 
failure of 
mild degree were treated by restricting 


Manv of those who were in 


the sodium intake and giving ammoni- 
um chloride and mercurial diuretics. 
However, in the group that did receive 
digitalis (these patients undoubtedly 
were more seriously ill), it seemed to 
influence the outcome favorably when 
compared with those having no digital- 

(Table 14). 

There was a total of 57 cases that 
did not receive digitalis with 37 deaths. 
a 64.9% mortalitv rate: and in 99 cases 
that did receive digitalis there were 53 
deaths, a 53.5% mortality rate. Of the 
538 cases of anterior myocardial infarc- 
tions, congestive failure occurred in 
98,..an incidence of 18.2%. Of the 365 
cases posterior myocardial infare- 
tion, 47 had congestive failure, an in- 
seal of 12.8%. There were 17 un- 
known types of myocardial infarction 
with congestive failure occurring in 11. 

64.7% incidence. The high incidence 
of congestive failure occurring in this 
group is explained by the fact that 
many who had unknown sites of infare- 
tion had left bundle branch block 
which would indicate a serious con 
duction defect and the existence of 
rather extensive heart disease. 

VENTRICULAR Rupture. Ventricular 
rupture was encountered in 8 cases 
The day of occurrence of the rupture 
and the presence or absence of ree. ps 
pectoris preceding it are tabulated i 
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Table 15. One patient had a_ history 
of previous infarction 1 year prior to 
his terminal illness. In no other in- 
stance was there a history of angina 
pectoris of longer than 4 weeks’ dura- 
tion. Wessler, Schlesinger, and Zoll'® 
have emphasized that individuals hav- 
ing myocardial rupture are relatively 
free of antecedent coronary disease and 
unprepared for injury. They also ob- 
served that these patients had a signif- 
icantly higher incidence of 1) sustained 
hypertension during infarction and 
2) unusual effort during the last 24 
hours of life. 

Discussion. This study concerns a 
large number of patients with acute 


TABLE 18. CONGESTIVE FAILURE, 


Day 1 


Anterior 3000 «6 6 4+ 10 6 4 
Unknown 5 0 0 l 0 1 1 


Toral 11 11 9 13 ll 7 
Death* 10 13 Ss 6 10 11 3 
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myocardial infarction as observed in 
the dynamic city of Detroit, and it may 
offer some points of interest to be com- 
pared with similar experiences in 
other centers. 

The data presented indicate a fairly 
even distribution of cases throughout 
the months of the year, and _ slightly 
increased number in November (95 as 
compared to 86 in September, the next 
highest month ) 

In this series the cases were some- 
what more preponderantly male than 
in several previously re ported series. 

The peak incidence in men occurre d 
in the 6th decade, while in women it 
was in the 7th (Chart 1). Several 


156 PATIENTS: PERIOD OF ONSET 


Ist Un- 
wk, 2nd rd jth Sth 6th known 
9 2 1 
0 2 1 0 0 
105 23 12 + 2 1 9 
61 20 3 5 0 0 0 


Day of death regardless of time of onset 


TABLE 14.—CONGESTIVE FAILURE 


No digitalis Digitalis Total Total , c with 
. with No. of congestive 
Total Deaths Total Deaths failure Cases failure 
Anterior 38 23 (60 5°) ) 60 80 (50.05, 98 538 18.2% 
Posterior 14 10 (71.4%, 33 19 (57.5%) 47 865 12.8% 
Unknown $ (80.0°°) 6 + (66.6°,) 11 17 64.7% 
Toran 57 37 (64.9%; 99 53 (53.5%) 156 920 16.9%, 
TABLE 15.- VENTRICULAR RUPTURE 
Date of Type Previous angina 
No. Age Ser rupture infarct other remarks 
1 73 Male ? “Silent” Anterior No previous angina 
2 7 Male 12th day Anterior No previous angina 
3 56 Male 6th day Anterior Previous infarct 1 year 
before 
t 59 Male 6th day Posterior Angina 4 weeks, hyper- 
tension, obesity 
5 53 Female 6th day Anterior Angina 2 weeks, hyper- 
(apex) tension, obesity 
6 38 Male 26th day Anterior Angina 2 weeks, mural 
thrombi 
7 60 Female 23rd day Anterior Obesity, mural thrombi 
(apex) 
s 66 Female 12th day Anterior Hypertension, obesity 
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eases occurred in men in the 4th dec- 
ade, but in women only 2 before 
the 5th. At the peak incidence of the 
disease, female mortality rate was 
higher than male, 33% compared to 
17.9%. though at 70 and beyond the 
mortality rate curve is the same in both 
sexes (Chart 1). The mortality rate 
in the females in the 6th decade was 
strikingly higher than that in males in 
the 6th decade. 

Hypertension appeared to have no 
bearing on ‘immediate mortality and 
obesity did not increase the immediate 
hazard. 

Preceding angina pectoris was pres: 
ent in about one-half the cases but 
had no effect on the mortality rate. 
However, since 15% of this group had 
pilot angina of less than 1 month's 
duration, it has been our recent custom 
to hospitalize for 2 weeks those patients 
showing such symptoms and to ad- 
minister  prophylatic anticoagulants. 
Our impression is that this has been 
beneficial in both the relief of the fre- 
quent angina and in the prevention of 
imminent myocardial infarction. It is 
difficult to escape the impression that 
dicumarol has a distinct coronary dilat- 
or action, since the relief of anginal 
distress in many cases has been so 
striking with this agent. 

This review suggests that in men a 
history of a previous myocardial infare- 
tion adds considerably to the immedi- 
ate hazard of a new infarction. An in- 
sufficient number of women having 
such history was studied to permit 
definite conclusions regarding them. 

While the incidence of diabetes 
seemed to increase the tendency to 
myocardial infarction in women, the 
prognosis in this group for immediate 
mortality was not greater than in the 
non-diabetic female. 

The benefits of anticoagulants in de- 
creasing the incidence of thromboem- 
bolic episodes and lowering mortality 
was evident and was much the same as 
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in other series!*®. Because of the signif- 
icant number of early thromboembolic 
episodes encountered, there seemed to 
be confirmatory evidence that the im- 
mediate initial use of heparin was 
justified to overcome the lag in the 
dicumarol etlect; but a comparison of 
cases in which heparin was added ini- 
tially with another series in Which dicu- 
marol alone was used. showed that 
no advantage seemed to be gained by 
the use of heparin over treatment with 
dicumarol alone. Avoidance of the use 
of a parenteral anticoagulant spares 
the patient both annoyarice at a time 
when rest is of yaramount importance, 
and also considerable expense jater. 


The most vulnerable individual, from 
the mortality standpoint, seems to be 
the female with anterior infarction. In 
general, the immediate prognosis for 
anterior infarction is more serious than 
for posterior, but our previous report!* 
indicated that the over-all mortality 
after the elapse of 5 or more vears 
shows the outcome to be the same. * 


Paroxysmal ventricular tachycardia 
was an extremely ominous develop- 
ment. The difficulty of handling it with 
ordinary doses of quinidine has led 
us recently to use considerably larget 
doses. We control the administration 
of the drug by frequent direct-writer 
electrocardiograms. Intravenous quini- 
dine (quinidine lactate) has been suc- 
cessful in several instances where oral 
quinidine could not be used or was 
unsuccessful. 

The use ot prophylactic quinidine 
in patients showing premature beats 
deserves further evaluation, since a 
comparison of mortality rates in such 
patients who received the drug with 
an equal number who did not shows 
no decided advantage for either group. 

The indication or contraindication 
for digitalis in cardiac failure compli- 
cating myocardial infarction has long 
been one about which there was no 
general agreement. A study of thes 
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figures would indicate that these pa- 
tients have a somewhat better chance 
of survival if they are digitalized than 
it they are not. Therefore, the use of 
digitalis in patients with myocardial 
infarction who show evidence of con- 
gestive cardiac failure is recommended. 

The fact that all but one of the cases 
of ventricular rupture occurred in in- 
dividuals who had had no history of 
previous coronary occlusion or of long 
standing angina does suggest that duene 
to survive the 
shock of sudden interruption of a por- 
tion of the 
without 


patients were less able 
coronary artery circulation 
extensive serious 
than those in whom 
previous coronary narrowing or occlu- 
sion may have le ‘d to the de ‘velopment 


more 


muscle damage 


of an increase in the anastomotic circu- 
lation of the coronary svstem. 
Summary. 1. A review of the clinical 
records of 920 cases of acute imvocar- 
dial infarction has been presented. 
The mortality rate was found to 
he influenced significantly by the sex 
of the patient, the age at onset, the 
site of the myocardial infarction, the 
degree of leukocytosis; the presence of 
thromboembolic complications, of car- 


diac arrhythmias, and of congestive 
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heart failure, and the history of a pre- 
vious myocardial infarction. 

3. No influence on the mortality rate 
was found when hypertension, angina 
pectoris, diabetes mellitus, and obesity 
were present, although they were en- 
countered frequently in this group. 

4. The various therapeutic measures 
attempted were tabulated. Anticoagu- 
lant therapy had the most distinctly 
favorable influence on the mortality 
rate. Dicumarol alone seemed as _ ef- 
fective as dicumarol plus initial hepar- 
in in preventing thromboembolic epi- 
sodes. Digitalis seemed beneficial in 
treating congestive heart failure; cer- 
tainly no distinctly unfavorable effect 
was evident. Quinidine in adequate 
doses influenced favorably the outcome 
of a few cases of ventricular tachy- 

cardia. Neither digitalis nor quinidine 

appeared to be particularly beneficial 
in the conversion of auricular fibrilla- 
tion to sinus rhythm. 

5. The incidence of ventricular rup- 
ture and the contributing factors pre- 
ceding its appearance are discussed. 

6. The high incidence of premoni- 
tory pain occurring for a few days to 
four weeks prior to acute myocardial 
infarction was striking in this series. 
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BRONCHIECTASIS: A STUDY OF 220 PROVED CASES 


By THOMAS H. Lorenz, M.D.° 


RESIDENT 


IN MEDICINE 


(From the State of Wisconsin General Hospital, Madison, Wis 


In 1947 bronchiectasis was referred 
to as “a neglected disease” by two 
separate authors®:!*. A number of other 
investigators prior to and _ since this 
date have indicated that they are of a 
similar opinion. This negligence related 
to bronchiectatic disease would seem 
to be essentially two-fold: 1) the diag- 
nosis is not made sufficiently early, and 
2) once the diagnosis has been estab- 
lished, surgical treatment is too infre- 
quently suggested. It was for the pur- 
pose of obtaining data pertinent to 
these two problems that 220 cases of 
proved bronchiectasis were reviewed 
with special attention accorded to the 
incidence and character of the clinical 
features of this disorder which might 
have bearing on earlier diagnosis, and 
to the reason (or reasons) why surgical 
therapy was not utilized in the medi- 
cally treated patients. 

The chapter on bronchiectasis in 
Graham, Singer, and Ballon’s text® and 
Lisa and Rosenblatt’s contribution® on 
this same subject very adequately 
cover the pathological, clinical, and 
therapeutic aspects of the disease up to 
1943. Data obtained from these two 
sources relative to the characteristics 
of bronchiectasis and analysis of like 
material from articles in the more re- 
cent literature reveal little unanimity of 
opinion concerning the incidence, im- 
portance, or significance of its various 
morbid features. There are a few ex- 
ceptions, however. There is a consensus 
that bronchiectasis is a relatively com- 
mon pulmonary disease; that broncho- 
pneumonia is the most freque nt pre- 


cursor of bronchiectasis; that bron- 
chiectasis most commonly has its onset 
in early life; and that it is equally 
distributed between the sexes 

Some examples of the divergent and 
conflicting statements which may be 
found in the literature are these: “few 
with proven bronchiectasis live beyond 
the age of forty”!*, as with 
23% of one series* and 34% of another® 
where the patients were 40 years of 
age or more when a diagnosis of bron- 
chiectasis was made. Hlemoptysis was 
present in 10% of the cases of one 
and in SO% 
of a third'. Clubbing of the digits was 
found in 1% of cases by Levitt? as com- 
pared with 57% in the series reported 
by Ogilvie’. 


series®, in 50% in another! 


Fetor oris occurred in 5% 
of one series® and in 33% in anothert*. 
Sputum production has been estimated 
to average 1 to 2 ounces per day'* but 
has also been described as “very vari- 
able’* and “very profuse 


"8 Sinusitis 
was found in 1.3% of Laird’s series® 
as compared with 79% of Farrell's? and 
82% of Raia’s!. 

If the disparity and confusion re- 
garding the important historical fea- 
tures, symptoms, and signs of this dis- 
ease could be resolved, the practition- 
ers index of suspicion as to the pres- 
ence of bronchiectasis might be in- 
creased and more prompt action taken 
to substantiate the diagnosis by means 
of bronchography. 

Although specialists in chest diseases 
are in general agreement that medical 
therapy for bronchiectasis is only pal- 
liative and surgical excision provides 


* Present address: The New York Hospital, 525 East 68th St., New York, N.Y. 
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the sole means of “cure”, there re- 
mains some uncertainty as to why more 
patients with prove ‘d bronchiectasis are 
not treated by operation. Some main- 
tain that the cases are too far advanced 
by the time the diagnosis is made and 
consideration given to surgery’. Others 
blame the family physician or the pa- 
tients for refusal to accept surgical 
therapy’. To our knowledge, this mat- 
ter has not previously been subjected 
to spe cific inve stigi ition ina li arge se ries 
of patients. 


Material. The material comprising — this 
report was derived from a review of the 285 
patients with a primary diagnosis of bron- 
chiectasis hospitalized at the State of Wis- 
consin General Hospital during the 10-year 
period from January, 1938, through December, 
1947. Sixty-five cases were excluded. Thirty- 
nine of these were discarded because bron- 
chography was not performed, Nineteen pa- 
tients were excluded because thev had active 
tuberculosis. In 2 cases the histories were 
inadequate. Three patients had bronchial 
tumors. Two cases were eliminated because 
the presence of bronchiectatic disease could 
not be demonstrated on examination of the 
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specimens after surgical removal. In_ these 


2 instances pre-operative bronchography had 


shown the presence of bronchial occlusion. 
At the time of operation both cases had a 
presumptive diagnosis of bronchiectasis. 

It was from the remaining 220 patients 
with nontuberculous and proved bronchi- 
ectasis that the following data were obtained. 

Results. Ace. The age in each in- 
stance was that recorded at the time 
of admission. Fig. 1 shows the total 
number of patients falling into each 
decade as well as the number having 
operation in each age group. The age 
distribution was remarkably symmet- 
rical. It is noteworthy that 507 of the 
cases were 40 years of age or older. 

Sex. Table 1 reveals that the sex 
distribution was essentially equal in 
this series. Fifty-five per cent of the 
patients were males and 45%, females. 

Eriotocy. The history of each pa- 
tient was studied for his idea as to the 
‘cause” of his disease. The limitations 
of this approach are recognized, yet it 
was felt that the relative importance 
of some of the suspected etiological 
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Age in Years 


Fic. 1.—Age distribution by decades in 220 cases of bronchiectasis. 
Shaded portion represents number of cases treated by surgery. 
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factors could be elicited and compared 
in this manner. As shown in Table 2. 
lard 

knowledge of anv antecedent illness or 
other circumstance which they believed 


TABLE 1. SEX DISTRIBUTION OF 
220 CASES OF BRONCHTECTASIS 


Males Females 
Surgery 56 
No surgery SS 62 
Toral 122 9S 


responsible for their bronchiectasis. 
The onset of the illness in these pa- 
tients was insidious. Sixty-six (30%) of 
the patients felt that their disease re- 
sulted from “pneumonia”. These patients 
believed themselves to be in “good 
health” until they had an acute 
pneumonic episode, following which 
there were persistent and progressive 
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27 (58%) of the patients had no. 
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respiratory symptoms up to the time of 
admission. Eleven patients believed 
that “influenza” was the cause” of 
their bronchiectasis, while 12) blamed 
“whooping cough”. In 4 cases the pres 


TABLE 2. ETIOLOGICAL DISTRIBUTION 
IN 220 CASES OF BRONCHTECTASIS 


Etiology Vo of patients 
Not known 127 
Post pneumonis 66 
Post influenzal 11 
Post whooping coug! 12 
Foreign be dy 
Porat 220 


ence of a foreign body was demon- 
strated postoperatively. 

Duration. Cough was present, to 
some degree, in every one of the 220 
patients. Thus, an attempt to deter- 
mine the duration of the bronchiectasis 


67 


56 


50 


Duration (cough) 


Fic. 2.—Duration (as based on presence of cough) in 220 cases of bronchiectasis. 
Shaded portion represents number of cases treated by surgery, 
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was made by computing the duration 
of the from the time of onset 
to the time of admission. Fig. 2 shows 
a step-like progression with the number 
of patients increasing as the duration 
of the Thirty percent 
of the patients had coughed for 10 
vears or more, while 56% had coughed 
5 vears 
AMOUNT O1 


cough 


illness increases. 


for over 
Spurum. The sputum 
was that 
amount produced at the time of ad- 
each patient. 


(43%) the amount of Spu- 


production in each case 


mission as estimated by 
In 96 cases 


tum was merely described as “pro- 
ductive’. A quantitative estimation was 
made each of the remaining cases. 


Fifty-seven patients (26%) produced 

daily. Thirty-seven pa- 
produced 1 cup. Only 17 
) raised as little as 1 ounce. 
and only 13 (6%) produced as much 


as 2 cups of sputum daily. 


cup (60 cc. ) 
tients (177) 
patients (7% 


PABLE 38. PREVIOUS (OR CO-EXISTING 
ILLNESSES 220 CASES OF BRON- 
CHIECTASIS 


Illness No. of patients 

| sual ( hildhood 
Diseases 196 
Measles 24 
Pneumonia 143 
Upper respiratory infections 80 
Sinusitis S6 
Allergic manifestations 71 
Sinusitis and allergy 28 
Sinusitis alone 38 
Allergy alone 


Previous (OR Co-EXIsTING) ILLNESSES. 


\s shown in Table 196 patients had 


“all the usual childhood diseases”. The 


remaining 24 had measles but denied 


the other common childhood illnesses. 


had “influ- 
time prior to admission. 
ne hundred and _ forty-three patients 
65°) had had “pneumonia” one or 
iore times in the past. Although not 
idicated in Table 3, the majority of 
his latter group had repeated attacks 


Viftv-eight patients (26%) 
nza” some 
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of pneumonia, having had such a diag- 
nosis made 2 to 4 or more times prior 
to admission. Eighty patients (36%) 
had a history of repeated upper respir- 
atory infections. Eighty-six patients 
(39%) giving a history suggestive of 
sinusitis were proved to have this by 
means of sinus roentgenograms or de- 
tailed examination. Seventy-one pa- 
tients (32%) gave a history of allergic 
manifestations including one or a com- 
bination of the following: asthma, hay 
fever, urticaria, eczema, nasal polyps. 
Comparison of the number of patients 
having both sinusitis and allergy with 
those having these conditions alone re- 
vealed that 28 patients (137) had both, 
58 patients (267) had sinusitis alone, 
and 43 patients (20°) had allergic dis- 
orders without sinusitis. 


TABLE 4 
220 CASES OF 


INCIDENCE OF SIGNS IN 
BRONCHIECTASIS 


Signs No. of patients 
Hemoptysis 137 
Clubbing of digits on 
Fetor oris 67 
Amy loidosis 


Sicns. As may be seen in Table 4 
137 patients (62) had hemoptysis. 
This ranged from intermittent blood- 
streaking to gross pulmonary hemor- 
rhage. Ninety patients (41%) had club- 
bing of the digits. Sixty-seven patients 
(30%) had fetor oris. Amyloid disease 
was suspected in several patients but 
was not confirmed in any case. 


TABLE 5.~- MODE OF CONFIRMATION OF 
DIAGNOSIS IN) 220 CASES OF BRON- 
CHIECTASIS 


Method No. of patients 
Bronchogram 209 
Surgical specimen ) 
Postmortem specimen 5 
Planogram 

Toran 220 


Dracnosis. Table 5 shows the means 
by which the diagnosis of bronchiecta- 
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sis was confirmed in each of the 220 
patients comprising "this study. Two 
hundred and nine patients had_ bron- 
chograms which showed the charac- 
teristic changes of bronchiectasis. In 5 
instances the diagnosis was confirmed 
on examination of the 
postoperatively 
cases by 


pl i] monary 


specimen and in 5 
other postmorte m examina- 
tion. In 1 patie nt the diagnosis of 
bronchiectasis was verified by means of 
a planogram. 
PULMONARY DISEASE LOCALIZATION. 
In Table 6 is shown the disease distri- 


TABLE 6.—LOCALIZATION OF 
Site 

Right upper lobe 

Right middle lobe 

Right lower lobe 

Right upper & middle lobe 

Right middle & lower lobe 

Left upper lobe 

Left lower lobe 

Bilateral basal area 

Right lung 


Left lung 


ITAL 


bution found in this group. The locali- 
zation of pulmonary involvement in 
each case was determined by the me ans 
previously described under “Diagnosis”. 
One hundred and_ twelve patients 
(51%) had bilateral basal or extensive 
involvement. Of the group with only 
single lobe involvement, the left lower 
lobe was the site of localization in 45 


patients (20%), while the right lower 
lobe was involved in 22 instances 
(10%). The combination of right mid- 


dle and lower lobe disease was found 

18 cases (8@). 

MepicaL THERAPY. Sixty-six patients 
(30%) were hospit: ‘lized re peatedly 
prior to admission to the State of Wis- 
consin General Hospital. Often these 
periods of hospitalization were in 
sanatoria. The duration of hospitaliza- 


DISEASE 
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tion varied from weeks to many months. 
This 
nomic factors involved in this disease. 
One hundred and thirty-seven patients 
(62%) postural drainage either 
prior to admission or 
charge. Sixteen patients (7%) received 
lipiodol insufflation as a means of 
therapy. All this number belonged to 
the first 5-year group (1938 to 1942). 
Twenty-one patients (10%) were treat- 
ed with \ prepara- 
tions, while 47 (21%) received penicil- 
lin either by or the parenteral 


obviously emphasizes the eco- 


following dis- 


various sulfonamide 


ae>rose( 


IN 220 CASES OF BRONCHLECTASIS 
Vo 
Surgery surgery Total 
2 
S 
6 16 22 
2 l 3 
12 6 IS 
21 24 45 
16 112 
0 
2 l 
70 150 220) 
route. All the cases that received 


chemotherapy or antibiotics fell into 
the latter half of the period covered 
by this study (1943 to 1947). 

TYPE AND Resutts OF Operation. A 
breakdown of the 72 operative proce- 
dures performed on the 70 patients 
treated by surgery is shown in Table 7. 
There were practic: ally twice as many 
left lower lobectomies performed (29) 
as any other ope rative pro- 
cedure. It is of interest that surgery 
on the right carried a much highet 
mortality than on the left (33%: 7%). 
One-third of the patients who had 
right middle and lower lobe lobectomy 
succumbed, as did one-third of the 
ape who had right lower lobectomy. 
Only 2 of the 29 patients who had left 
lower lobectomies died. 


single 


. 
5 
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SURGICAL 


Deatrus. Table 8 contains 
some of the pertinent data regarding 
the surgical deaths in this series. The 
over-all surgical mortality in this group 
was 12.5%. Again, it is strikingly appar- 
ent that resection on the right carried 
a much higher mortality than similar 
operation on the left. 


TABLE 7.—RESULTS OF 


OPERATION 
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matic. In no instance did any of the 
patients have ‘as many symptoms or 
have any disability comparable to that 
which existed prior to operation. In 26 
cases progress of the patie nt was not 
followed after recovery from the opera- 
tion and discharge from the hospital. 
Twenty-seven patients were followed 


IN 70 CASES OF BRONCHIECTASIS 


No. of No. of 
Type of operation operations deaths Mortality 

Right upper lobectomy 1 0 0 
Right middle lobectomy % 0 0 
Right lower lobectomy 6 2 33% 
Right upper & middle lobectomy 2 0 0 
Right middle & lower lobectomy 15 5 33% 
Left upper lobectomy + 0 0 
Left lower lobectomy 29 2 7% 
Right pneumonectomy $ 0 0 
Left pneumonectomy 5 0 0 

72 12 5°; 

TABLE 8. SURGICAL DEATHS DURING TREATMENT OF BRONCHIECTASIS 
Year Age Ser Duration Disease distr.* Operation? Cause of death 
1938 38 M 8 yrs. RMLL RMLL Postoper. shock 
1940 54 M 2 yrs. RMLL RMLL Postoper. cardiac 

collapse 
1942 6 M 2 yrs. RLL RLL Uncontrolled 
bleeding 
1945 Is 14 yrs. BB LLL Bronchial obst. 
due to spill 
1944 57 M 3 yrs. RLL RLL Bronchopn. on 7 
postoper. day 
1944 £3 M 25 yrs RMLL RMLL Pneumonia and 
mediastinal shift 
1946 BY M 5 yrs. RMLL RMLL Uncontrolled 
bleeding 
1947 28 F 20 yrs. BB LLL Pneumonia and 
RMLL ‘46 lack respir. 
tissue 
1947 5] 3 yrs. BB RMLL Pul. edema and 
spill 
* See Table 6 for abbreviations. 
t See Table 7 for abbreviations. 


Fottow-Up. Although a detailed and 
comprehensive follow-up program is 
now in progress, an attempt was made 
at the time of this study to determine 
the degree and duration of improve- 
ment which occurred in the 61 patients 
surviving operation. All patients re-ex- 
amined were improved or asympto- 


from 1 to 3 years and 7 were followed 
from 4 to 6 years after operation. Only 


1 patient was seen 7 years post- 
operatively. 
NonsurcicaL Cases. Table 9 shows 


the results of an attempt to determine 
the reasons why 150 of the total 220 pa- 
tients did not come to operation. In 98 
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cases (65%) no statement could be found 
in any of the hospital records relative to 
the consideration of surgical interven- 
tion for the demonstrated bronchiecta- 
sis. There 
these 


was no reference made in 
records as to the advisability of 
pulmonary resection and likewise no 
comment as to any contraindications 
to surgical therapy. In 16 cases (10%) 
the possibility of surgical 
was noted; however, for various rea- 


treatment 


sons (sinus allergy study, 


medical therapy trial, and the like) 


surgery, 


TABLE 9. -REASONS FOR NO OPERATION 
IN 150 CASES OF BRONCHIECTASIS 


Reason No. of patients 


Not stated (no comment 98 
Deferred (no comment 16 
Risk 24 
Refusal 5 
Died 7 

Tora. 150 


operation was deferred. The 
of these 


majority 
patients were readmitted to 
the hospital but no further comment 
was made 
section. 


in regard to pulmonary re- 
Twenty-four patients (167) 
were denied operation because it was 
felt that the risk was too great. In 5 
cases operation was recommended but 
the patient refused to accept this ad- 
vice. Seven patients died while hos- 
pitalized on the Medical Service. 

Comment. The outstanding clinical 
features found in this group of patients 
with proved nontuberculous bronchiec- 
tasis were cough, recurrent re spiratory 
infections, and hemoptysis. The former 
was found in 100% and the latter 2 in 
approximately two-thirds of the cases. 
Occurring with less frequency but 
present in a significant number were 
clubbing of the digits, sinusitis, allergic 
manifestations, and fetor oris. 

Singly, none of the observed signs 
is specific for bronchiectasis, but from 
this study one would conclude that the 
combination of the 3 most common 


BRONCHIECTASIS 


features should justify at least a sus- 
With the con- 
additional signs, the 


picion of this disease. 
currence of the 
clinical bronchiectasis 
should be made and maintained unless 
excluded by means of a bronchogram. 


Fortunately, 


diagnosis ot 


bronchography is a 
simple, nontraumatic, and readily avail- 
able procedure, Since in many cases 
with even moderately advanced bron- 
chiectatic 
roentgenograms may be misinterpreted 
and read as negative, bronchographic 
study is essential for the verification 
of this diagnosis. If bronchiectasis is 
suspected in the patient presenting the 
svndrome 


disease the routine chest 


described and a_ broncho- 
gram is completed without delay, the 
presence or 
will be 
past neglect of early diagnosis will be 
eliminated. 


absence of bronchiectasis 
established and much of the 


The pulmonary localization in this 


series is comparable with the results 
of similar studies appearing in the 
literature. The fact that over one-half 
of the patients had bilateral basal or 
extensive 


involvement suggests that 


there was a delay diagnosis. This 
re-emphasizes the foregoing comments 
about past neglect in this area and the 
means for its correction. 

An interesting feature of the sur- 
gical mortality in this study was the 
much greater hazard associated with 
resection on the right as compared 
with that on the left (33%: 7%). This 
series is not sufficiently large to warrant 
any specific conclusions regarding this 
finding but, if this observation is veri- 
fied by data from other studies, it 
might have an important bearing on 
the advisability of pulmonary resection 
in selected cases. It at least provides 
a stimulus for re-evaluation of the 
technical—surgical possibilities which 
might be responsible for this difference. 

Of importance relative to the reason 
why more patients in this series were 
not treated surgically is the fact that 
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the records of 76% of the medically 
treated cases contained no comment 
(or no evidence of reconsideration in 
16 instances ) concerning the possibility 
of surgical treatment for their proved 
bronchiectasis. Improved technique in 
thoracic surgery would not seem to be 
the crux of this proble m, since only one- 
third of the me dically treated cases fell 
into the first 5-vear period of this study 
1938—1942 ) It might be argued that 
the majority, if not all, of this group 
were not ideal candidates; thus surgics al 
therapy was not recommended. It. is 
difficult to concede this point, how- 
ever, since a fair number were young 
and had localized disease. Granted 
that the remainder were less than 
ideal, if pulmonary resection had been 
considered at all, it might be expected 
that some comment or notation testifv- 
ing to this consideration would be in 
evidence on the patient's record. None 
could be found. 

The problem of neglect in bron- 
chiectasis is quite similar to that of 
pulmonary tuberculosis in the rather 
recent past. The notable difference be- 
tween them is the infectiousness of the 
latter which has resulted in a much 
more active and dramatic program of 
diagnosis and treatment. The means 
for specific diagnosis for both are well 
known and readily available. Their ap- 
plication, however, is dependent on the 
veneral practitione rs or internist’s in- 
dex of suspicion as to the presence of 
these diseases. Whereas routine chest 
roentgenograms are often diagnostic for 
tuberculosis, they mav be of little aid 
in bronchiectasis. This fact places 
greater emphasis on the necessity for 
. keener awareness of bronchiectatic 
lisease. The latter will be forthcoming 
vith a closer scrutiny of the significance 
f its clinical features and the greater 
ise of bronchography. If the diagnosis 
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is made early, pulmonary resection is 
usually curative. It is the clinician's 
re sponsibility, not only to suspect and 
diagnose, but also fully to appreciate 
and utilize the advantages the thoracic 
surgeon offers these patients. 

Summary. 1. Two hundred and 
twenty cases of proved nontuberculous 
bronchiectasis were analyzed as to the 
incidence of various clinical features 
and as to why surgical therapy was 
not utilized in the medically treated 
patients. 

2. Cough, recurrent respiratory 
fections, par hemoptysis were the 
most common characteristics in Ae 
series. Clubbing of the digits, sinusitis, 
allergic manifestations, and fetor oris 
were less frequent, but still occurred 

1 30% or more of the cases. 

Delay in diagnosis can be cor- 
rec oe by treating the patient present- 
ing the symptom complex described 
as a bronchiectasis-suspect and estab- 
lishing or disproving the diagnosis by 
bronchography. 

4. In this series pulmonary operation 
on the right carried a much higher 
mortality than similar operation on the 
(33: 7%). 

The records of 76% of the medical- 
lv treated patients in this series had no 
comment regarding the consideration 
(or reconsideration in 10%) of pulmo- 
nary surgery as therapy for their proved 
bronchiectasis. The risk of survival 
postoperatively and refusal of opera- 
tion by the patient were infrequent 
reasons for denial of surgical therapy. 

6. The past two-fold neglect of bron- 
chiectasis can be corrected if advantage 
is taken of the diagnostic and thera- 
peutic facilities that are now available. 
The general practitioner and internist 
are in the position of greatest respon- 
sibility in this regard. 


The author is indebted to Dr. Joseph W. Gale, Professor of Surgery, University of Wisconsin 
ledical School, for his helpful comments and criticisms regarding this paper. 
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TOXIC EFFECTS OF VARYING DOSES OF KEROSENE 
ADMINISTERED BY DIFFERENT ROUTES 


By James A. Ricnarpson, Ph.D. 
ASSISTANT PROFESSOR OF PHARMACOLOGY 


AND 


H. R. Prarr-Tuomras, M.D. 


ASSOCIATE PROFESSOR OF PATHOLOGY 
CHARLESTON, SOUTH CAROLINA 


From the Departments of 


KEROSENE intoxication has little im- 
portance in the petroleum industry. 
However, accidental ingestion of this 
hydrocarbon - children 
occurs more frequently than is gener- 
ally recognized. For example, of all the 
cases of poisoning treated a large 
charity hospital in a recent vear, kero- 
sene intoxication was encountered more 
frequently than all other 
poisoning combined!. 

It has been shown that the serious 
sequele following the ingestion of 
kerosene are due to pulmon: rv involve- 
ment. Whether the lung damage is due 
primarily to hematogenous transfer of 
the material or to aspiration has been 
debated. In a clinical and experimental 
study, Waring* emphasized the impor- 
tance of aspiration of kerosene directly 

by regurgitation from the stomach 
into the lungs. Nunn and Martin®, in 
1934, reported a series of 65 cases of 
kerosene poisoning and 7 gasoline 
poisoning cases in children. They con- 
cluded that the prognosis was in ‘direct 
proportion to the amount of hydrocar- 
bon entering the lungs. " similar opin- 
ion was expressed by Lesser, Weens, 
and McKey* following their roentgen- 
ological observations in patients and 
experimental studies with rabbits. More 
recently, however, Deichmann et al.” 
have pl: iced considerable emphasis on 
the thesis that the characteristic pul- 
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monary damage is due to blood-borne 
kerosene absorbed from the gastro- 
intestinal tract. The present study was 
performed in a further attempt to 
determine the degree and extent of 
pulmonary injury ‘produced by kero- 
sene administration by diffe ‘rent routes. 


Methods. Kerosene was administered to 
a group of 38 dogs by the following routes: 
intragastric, intravenous, instillation into a 
segment of small intestine, intratracheal, and 
by stomach tube. In a series of 10 dogs 
with the dose of kerosene ranging from 5 
ce. to 33 cc. per kg. of body weight, the 
animals were anesthetized with pentobar- 
bital and the stomach exposed by means of 
an abdominal incision. Next the cardia was 
doubly ligated, and after the dose of kero- 
sene was injected into the stomach by means 
of a needle syringe, the laparotomy 
wound was closed. The same procedure was 
carried out on a group of 3 control animals 
where saline was substituted for the kerosene. 
In another group of dogs, 2 received intra- 
venous doses of the oil of 0.25 cc. per kg. 
and 1 received 0.5 cc. per kg. 

In 2 dogs prepared with a Thiry-Vella 
fistula, 50 cc. of oil was introduced into 
the segment of small bowel and allowed to 
remain for 4 hours. After about a week 
had elapsed the procedure was repeated and 
4 days later the symptomless animals were 
sacrificed. In another series of animals, the 
hydrocarbon was injected into the trachea 
in doses ranging from 0.25 ce. to 1 ce. per 
kg. of body weight. Seventeen dogs were 
given kerosene by stomach tube in doses 
ranging from 2 cc. to 30 ce. per kg. of body 
weight. In these animals special measures 
were taken to prevent vomiting. First, the 
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vomiting center was depressed by the intra- 
venous administration of 5 mg. per kg. of 
pentobarbital, following which the oil was 
given in an emulsified form in an 
0.5% chlorbutanol, which is 

have some local 
Vomiting prevented, in 
such a procedure. Previously, 
small doses of morphine were found to be 


aqueous 
solution — of 
recognized to anesthetic 


action. was most 


instances, by 


unsatisfactory in preventing late vomiting. 
made on a 
16 rabbits receiving kerosene intraperitone- 
ally, by tube, and by the intra- 
tracheal route. The intraperitoneal dose was 
10 ce. per kg. of body weight. In 8 animals 
the oil by stomach tube, the dos- 
was from 15 -cce. to 35 ce. per 


Observations were group of 


stomach 


receiving 
age 
kg. of body weight. Six animals were given 
intratracheal ranging from 0.12 cc 
to 0.50 ce. per kg. of body weight. 


range 


rel wes 


Results. The pulmonary injury pro- 
duced by administered to 


dogs by various routes is shown in Figs. 


kerosene 


1 to 4 inclusive. In most cases it was 
practically impossible to tell from the 
histological changes in the lungs which 
route of administration had been used. 
although vascular damage was most 
marked when the oil was given intra- 
venously, 

INTRAGASTRIC. In the dogs in which 
introduced into the 
stomach by means of a syringe and 


kerosene was 
needle, as described above, varving de- 
grees of pneumonia occurred. How 
much of the lung involvement was due 
to kerosene is questionable. The fact 
that the survival time of 3 control ani- 
mals was no longer than the average 
of the treated ones is evidence that the 
oil contributed little, if at all, to the 
death of the animals. Autopsy findings 
confirmed this. This observation is in 
agreement with that of Dragstedt and 
Mullenix? who reported a high per- 
centage of aspiration pneumonia in 
dogs with an esophageal obstruction. 
While ligation of the cardia accom- 
plished the purpose of excluding kero- 
sene from the lungs through aspiration, 


nevertheless the results are clouded by. 


the effects of the ligation per se. Con- 
sequently, more dependence is placed 
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in the results on those animals receiv- 
ing the oil by stomach tube with pre- 
cautions taken to prevent vomiting. 

INTRAVENOUS. injection 
caused the most 
damage, with almost complete obliter- 
ation of the architecture of the lung 
(Fig. 1). 

INTESTINAL FISTULA. In the 2 animals 
receiving the oil by instillation into an 
intestinal fistula, there occurred a slight 
to moderate congestion of the lungs 
with considerable atelectasis. In some 
of the areas of collapse there was an 


Intravenous 
severe pulmonary 


increase in leukocytes, but there was 
no definite pneumonia. The intimal 
cells of the blood showed 
swelling and vacuolization (Fig. 2). 
There was moderate to marked edema 
of the the 
bronchi. 

INTRATRACHEAL. When a dose of 1 
cc. per kg. of body weight was injected 
into the trachea of one dog, death oc- 
curred in 10 minutes. Another animal 
per kg. showed an 
acute bronchitis and an acute hemor- 
rhagic pneumonia when sacrificed 4 
hours after administration of the. oil. 
Another animal the 
dose exhibited marked dyspnea 5 min- 
utes after the injection. A half hour 
later the respiration was shallow and 
rapid, and continued SO for several 
hours. On the following day there were 
marked depression and ‘pronounced 
rales over both lungs. During the next 
1 days the animal gradually improved 
except for rales over both lungs. On 
the 5th day after the oil was injected 
the animal was sacrificed. The 
pneumonia existing at that time is illus- 
trated in Fig. 3. Similar lung 
were produced in one animal receiving 
0.25 ce. of the oil per kg. 

SToMACH Tuse. Following the stom- 
ach tube administration of kerosene to 
a dog in which regurgitation was 
known to have occurred, there were 
marked vascular damage and bronchial 


\ essels 


walls of some. of larger 


receiving 0.5 cc. 


receiving same 


severe 


lesions 


4 
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changes together with pneumonia, 
edema and congestion. Some of these 
changes are illustrated in Fig. 4. Signif- 
icantly, there was 100 survival in ani- 
mals receiving kerosene by the stomach 
tube route. In the animals that were 
sacrificed and autopsied from 1 to 18 
days after receiving the oil, severe lung 
damage occurred only in those animals 
in which vomiting occurred. The gross 
and microscopic lung damage in such 
cases was not uniform in character, 
rather it was unevenly distributed and 
predominantly in the lower lobes, 
thus indicating aspiratory phenomenon 
rather than hematogenous transfer of 
the oil. 

Table 1 summarizes the data in the 
dog experiments with respect to routes 
of administration, doses, survival time 
and autopsy findings. 

\ summary of the data on the studies 
in rabbits appears in Table 2. With in- 
traperitoneal doses of 10 ce. per kg. of 


body weight the average survival time 
was 59 hours. Prior to death these ani- 
mals were lethargic and depressed. 
Stomach tube doses of 35 cc. per kg. of 
body weight proved fatal in an average 
of four days, while doses of half this 
amount failed to produce death. ‘Two 
animals receiving 25 ce. _per kg. of body 
weight were sacrificed 7 days later. Al- 
though the lungs showed slight con- 
gestion and focal atelectasis, there was 
no pneumonia or bronchitis. This is 
considered particularly significant be- 
cause of the inability of rabbits to 
vomit. 

In those animals receiving the oil by 
the intratracheal route, the survival 
time was in direct relation to the size 
of the dose as indicated Table 2. 
Death occurred after doses as small as 
0.25 cc. per kg. of body weight. 

Discussion. On the basis of the fore- 
going data it is difficult to conceive of 
a child drinking a sufficient quantity of 


TABLE 1. KEROSENE TOXICITY STUDIES IN| DOGS 


frerage Microscopic pulmonary changes 
surrival No. autopsied 
Nu ‘ Route of Dose % time ‘ Pneu- 
us administration ceJkg Surrival hrs Gross Micro. Congestion Edema monic Bronchial Vascular 
Intragastric 5 0 71 2 4 + + 
Cardia ligated 10 3 + + 
30 0 20 3 + T 
33 0 30 ] 1 +4 + + 
control 0 41 2 
saline 
Stomach tube 2 100 
l 3 100 
100 
10 100 
1B) Sacrificed 2 2 
20 ad 1 H + +4 + + + + 
20 7 1 
30 100 1 1 + + 
Intestinal 10 100 
Vhirv-Vella 2 sacri- 
fistula divided ficed 
doses 
Intravenous 0.25 1 1 4 4 ‘ 4 
| 0.50 0 1 1 14 
Intratracheal 0 25 Sac Tificed 1 ++-4 ++ ++ + + + 
1.0 0 0.17 
TABLE 2.— KEROSENE TOXICITY STUDIES IN RABBITS 
Average Microscopic pulmonary changes 
survival No. autopsied - 
Vumber Route of Dose % time —— Pneu- 
als administration ce.jkg. Survival ‘hrs.) Gross Micro. Congestion Edema monic Bronchial Vascular 
2 Intraperitoneal 10 0 59 2 2 ++++ 44444 - + + 
2 Stomach Tube 15 100 
2 ay 20 100 
2 6 25. Sacrificed 2 2 4 Focal atelectasis 
2 a 35 ( 6 2 
Intratracheal 0.12 100 
= 0.25 0 60 
l 0.50 0 1s ] 
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Fic. 1.—Severe suppurative and necrotizing pneumonia following intravenous injection of 
kerosene ( 150). 


Fic. 2.—Endothelial cell swelling and vacuolization in a dog that received kerosene by way 


of the intestine (x 800). 


Ce a 
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Fic. 3.—Organizing bronchiolitis with severe pneumonia following intratracheal injection 
of kerosene (X 150). 


hic, 4.—Marked edema of bronchial wall with leukocytic infiltration in a dog receiving kero- 
sene by stomach tube. This change was also present in varying degrees in animals that received 
kerosene by intragastric, intratracheal, intravenous or intestinal administration (x 150). 


ar? 
y 


dob 


kerosene to prove fatal only by absorp- 
tion from the gastrointe stinal tract. Our 
experimental results have more mean- 
ing if the doses used are based on a 
child weighing 50 pounds. In such a 
provided aspiration not 
occur, a volume in excess of pint 
would have to be swallowed in order 
to prove fatal. For a child to ingest this 
volume of an irritating liquid seems 
most unlikely. On the other hand, if 
slightly more than a teaspoonful were 
aspire ate severe pneumonia with an 
almost certain fatal outcome would re- 
sult. Of primary concern, then, is the 
danger of aspiration rather than con- 
sideration of the possible absorption of 
the oil from the gastrointestinal tract. 
This view is in disagreement with that 
advanced by Deichmann et al.? The 
experimental observations of the pres- 
ent report, however, bring up no essen- 
tial disagreement with the experimental 
observations which they reported. 

If gastric lavage is resorted to, its 
primary intent should be a precaution- 
ary measure against regurgitation and 
subsequent aspiration rather than a 


case, 


We are obliged to Dr. J. I. Waring for his 


Bologna, N. A., and Woody, N 
Deichmann, W. B., Kitzmiller, K. V., 


KEROSENE ADMINISTERED BY 


Witherup, S., and Johansmann, R.: 


DIFFERENT ROUTES 


safeguard against gastrointestinal ab- 
sorption. Extreme care should be exer- 
cised during the washing, particularly 
in young children who have a recog- 
nized propensity for aspiration. Where 
the amount of 
known to be small and damage there- 
fore unlikely, one might refrain from 
using the stomach tube, especially if 
there are no of 
Since the oil passes rapidly through the 
intestinal tract, a high cleansing enema 
would seem to be almost as effective, 
and at the same time would not 
volve the hazard of aspiration. 

Summary and Conclusions. The toxic 
effects of varving kerosene 
have been determined in dogs and rab- 
bits. The following of admin- 
istration were used: intragastric, intra- 
venous, introduction into a segment of 
small intratracheal, intra- 
peritoneal, and by stomach tube. Con- 
sideration of dosage and degree of lung 
damage clearly show that aspiration is 
the most serious and usual feature of 
kerosene poisoning as it occurs clin- 
ically. 


kerosene ingested is 


signs regurgitation. 


in- 


doses 


routes 


intestine, 


interest and suggestions in this study. 
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SATIETY AS A FACTOR IN NUTRITION STATES: 
OBSERVATIONS ON MASS EXCHANGE®’ 


By JAMEs M. Stranc, M.D. 


ASSISTANT PROFESSOR OF MEDICINE, 
PENNSYLVANIA 


PITTSBURGH, 


IN studying problems of nutrition, 
many pe ‘ople feel that the relationship 
of the body weight to the balance 
between intake and output has been 
established. Interest therefore no long- 
er resides in the demonstration that fat 
people eat too much and thin people 
eat too little but rather in the problem 
of why people eat as they do. 

\ great deal of thought has been de- 
voted to the study of appetite which 
may be considered as the physiological 
comple x having to do with why people 
start’ to eat. However, it might be 
equally pertinent to study the problem 
of why they stop eating when the 'v do. 
Satietvy mav be considered as the limit 
of tolerance, or, perhaps. comfort, re- 
sulting from the total physiological load 
due to food intake. We have been in- 
terested in trying to demonstrate some 
of the individual components of this 
load and to suggest how they might 
conceivably contribute to the de ‘velop- 
ment of the sensation “satie tv”. It also 
becomes desirable to observe these com- 
ponents in persons of different states 
of nutrition in order to note any sig- 
nificant differences. 

In this study we are trying to visual- 
ize the phy siological stresses and 
strains which are thrown on the body 
in the course of 24 hours of intake and 
output. As indices of the load we are 
comparing, first, the mass of intake to 
the mass of residual body. What is the 
gross load of material thrown into the 
melting pot in relation to the size of 


UNIVERSITY OF PITTSBURGH 


the pot? Second, as one measure of 
the stresses strains involved in 
getting rid of this intake load we are 
using the weight of the urine output 
in its relation to body mass. These in- 
dices quite obviously fail to supply 
the complete picture of mass balance, 
but they have the merit of being based 
on direct observations. We also include 
data on the caloric intake for 3 pur- 
poses: (1) to compare and contrast 
the familiar data for calories per kilo 
of body weight with the data for grams 
per kilo of body weight, (2) to show 
the additional strains involved in the 
rates of body weight change produced 
at the several levels of calories per 
kilo, and (3) to show the independ- 
ence of the ratios for mass load and for 
energy load. 

Observations. Observations are reported on 
16 patients between the ages of 18 and 58. 
There were 14 women and 2 men. These pa- 
tients were studied on the metabolic ward 
tor periods varying from 2 weeks to 6 months. 
The data for each patient were arranged as 
shown in Table 1. Each horizontal line rep- 
resents the average of the daily observations 
for the period indicated, usually 6 to 7 days. 
Ir should be noted that the entire periods of 
study were not analyzed for all patients. In 
cases which ran 3 to 6 months, 1 or 2 aver- 
age weeks of each month were analyzed. 
The exact number of periods studied and the 
total length of the study are indicated for 
each patient in the subsequent summary 
charts. It seemed unnecessarily burdensome 
to calculate each week of a long series where 
the variations were relatively slight. How- 
ever, the rather marked over-all weight 
changes in some patients required sampling 
of the data for each month. 


* Presented at the meeting of the American Clinical and Climatalogical Association, Octo- 


ber 16, 1950. 
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The body weight is that of the first day 
of the period. The average weight change 
per day, column 5. was obtained by dividing 
the total we ight change tor the pe riod by the 
number of days. 

The intake columns 
weights per day of everything taken by 
The adjacent columns show the ex- 
Column 9 


show the average 


mouth. 
treme ranges of daily variation 
shows the ratio of intake to initial body 
weight for that week expressed in per cent 
A change in the decimal point gives grams 
intake per kilo. The output columns record 
the daily urine weights in a mannet com- 
parable to the intake data. Columns 14 and 
15 show the caloric intake. The several 


columns are averaged at the bottom of the 


table. 
TABLE 1 
B h l 
ir 
17 a .t ") 
97 9 i) i) Ww 
1s 2 62.9 7 110 
24 
AVE 17 
Age 25 Height 


® Values are in kg. unless specified. 


+ Days other than 7. 


From Table a 


the average daily weight change of this 
patient was small, only 30 gm. per day 
for 5 weeks on a diet of 2390 calories. 
Her average intake per dav was 3170 
gm., which is 51 gm. pet kilo, or 5.1% 
of her body weight. The urine output 
averaged 1780 gm.. which is 29 gm. 
yer kilo, or 9.9% of the body weight. 
Although the maximum and minimum 
urine 
variation, 


values for intake and 


daily 
considerable 


weight show 


the weekly averages are rather uni- 
form. Such a chart was made for each 
patient. The subsequent tables are con- 


structed from the summary lines 
these individual charts. 


The observations on the 16 patients 
may be grouped under-3 main head- 


it may be seen that 


ings: (1) patients maintaining weight, 
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(2) thin patients 
(3) obese patients losing weight. 

The patients who were maintaining 
their weights were further arranged 
in 3 groups based upon their nutrition- 
al status: (1) those of normal weight, 
(2) those under weight. (3) those over 


increasing weight, 


weight. 

The data for 3 patients of normal 
weight appear in Table 2. The first 
few columns give the over-all statistics 
of each patient. The pertinent obser- 
vations appear in the last § columns. 

The summary shows that these pa- 
tients who were only 3% below ideal 


METABOLIC DATA IN A NORMAL PATIENT® 


( 
1 per 

M Ma M Tota 
5.1 7s 9 oe) At) 

63} Ideal Wt. 58.4 


body mass; the urine, 8%. 
for maintenance. 
take 


per kilo gives ().7 


of the concentration of the 


grams reported below. 


yart of Table 3. 


By 


weight had negligible weight changes 
in the average 5 weeks studied. The 
intake per day averaged 5.1% of the 
These 
patients required 35 calories pet kilo 
\ comparison of the 
35 calories per kilo with the 51 gm. in- 
calorie per 
gram. This figure is a rough measure 
intakes 
employed and provides an interesting 
comparison with the other diet pro- 


The data for 9 undernourished pa- 
tients who were approximately main- 
of taining weight are shown in the upper 


These patients who were 99% under- 
weight gained only 30 gm. per day for 
the 4 weeks studied. The intake ratio 
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SATIETY AS A FACTOR IN NUTRITION STATES ong 
TABLE 2. METABOLIC DATA IN 3 PATIENTS OF NORMAL WEIGHT® 
Body weight Rate 
‘ body Intake Urine Calories 
Total De- Total Wks. change per per per 
{y wh Ideal Initial viation Final change anal. gm. We kilo Wt. lilo Total kilo 
B 2 62.6 +7 61S - 5 —20 3.17 5.1 1 2.9 2300 
( 14 10 1 +1.3 6 2.00 1.5 1 64 2.6 2230 39 
H0.9 5 57.2 — .6 3.09 5.3 1 3.2 1710 29 
Avi 5 5 0 4.05 oe | 1.75 2.9 2110 3b 
° Values are in kg. unless specified. 
TABLE 3. METABOLIC DATA IN 2 UNDERNOURISHED PATIENTS 
AND 3 OBESE PATIENTS® 
WEIGHT MAINTENANCE —-UNDERWEIGHT 
Body weight Rate Intake Urine Calories 
body 
% ut per per per per per 
Total De- Total Wks. change We. kilo kilo We kilo kilo Total kilo 
tye Wks Ideal Initial riation Final change anal. gm. ideal ideal 
8 So IS 0 4 0 2.48 5.1 22 2.5 1800 37 
73.2 15.9 25 +28 3 +60 3.39 5.9 1.57 2550 45 
22 4 +30 2.94 5.5 1.40 2.6 2180 41 
WEIGHT MAINTENANCE OVERWEIGHT 
69 140.4 10 14s 4 —1.4 2 —110 4 62 $3.1 6.6 2.68 1.8 3.8 2920 19 
61.4 107.0 74 104.4 2.6 2 — 250 4.08 3.8 6.7 2.49 2.3 4.1 2500 24 
2 Olt 4.7 rt 93.4 -1.3 2 —110 4.53 48 7.3 2.60 2.7 4.2 2450 26 
+S] 2 160 4.41 39 6.9 2.59 2.3 4.0 2620 25 
° Values are in kg. unless specified. 


the urine ratio, 2.6%. The 
calories were 41 per kilo, which may 
iccount for the slight weight gain. The 
calorie per gram ratio of 0.71 suggests 
that the food types were similar to 
those in the normal group. 

It is quite difficult to get reliable 
lata with reference to the maintenance 
requirements of obese patients under 
hospital conditions. The best approxi- 
mation could be obtained by fixing 
diets of 2500 to 3000 calories and not- 
ug the rate of weight loss. The obser- 
ations for 3 obese women are reported 
n the lower section of Table 3. 

These women averaged 81% over- 

eight and they lost 160 gm. per day 

n diets of 2500, 2500, and 2900 calo- 

es respectively. The mass ratios show 

msiderably more individual variation 
ian in the preceding groups but they 
verage 3.9 for intake and 2.3 for 
ine. The patients received 23 calories 
er kilo. Reference to the columns 


iS 5.5% 


showing actual weight of intake in- 


dicates that the intakes really were 
quite large, averaging 4400 gm. per 
day, which is nearly 50% above the 


normal group. The calorie per gram in- 
take ratio is only 0.60, which points 
to an increase in the water intake of 
these obese patients. 

In prev ious reports on obesity, the 
concept of relating observed data to 
the theoretically ideal weight of the 
patient has been employed in the be- 
lief that the ideal weight gives an ap- 
proximation of the functioning tissues 
of the body apart from the masses of 
relatively inert fat. This calculation has 
been made also in this study. The re- 
calculated data became: intake 6.9%; 
urine 4.0%; and calories per kilo 0.41. 

It will be noted that the thin patients 
had ratios quite comparable to the 
normal patients, whereas the obese 
patients had ratios slightly lower. This 
observation might indicate that satiety 
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in these 
diets which 
higher than the 
normals but which were inadequate 
to prevent a fair rate of weight loss. 
The drop in the calorie per gram 
ratio to 0.6 likewise points to the lack 
of satiety and to the 
intake. 

The information on 6 thin people 


been attained 
patients even by 
were 207% or 


had not really 
obese 


more 


increase in water 


who were gaining weight is summariz- 


ed in Table 


TABLE 4. METABOLIC DATA IN 6 
R 
D, 1 

1 } } 
( » OG 
Ho ri 4 
\ 
( ( 
Ay ( 


* Values are in kg. unless specified. 


There were 5 women and 1 man be- 
tween the ages of 22 and 35. They 
were 20 to 45%, average 297, under- 


weight at the start. Thev were between 
3 and 21%, average 12%, underweight 
at the end of the periods of study. The 
weight gain was 10 kg. The 
total periods varied from 3 to 14 weeks 
with an average of 7 weeks. 
in the tables, the strains thrown on 
these patients were considerable. The 
mass intake averaged 7% of the body 
mass, an increase of 40% over the nor- 
mal group. The urine output, however, 
was but slightly higher than the nor- 
mal. It may be noted that these patients 
gained an average of 230 gm. per day 
while taking 71 calories per kilo, ap- 
proximately twice the normal intake. 
Since the calories per kilo and the 
grams per kilo were both 71, the intake 
contained approximately 1 calorie pe r 
gram. This value indicates that the in- 
take was a third more concentrated 
than on the maintenance programs. 


average 


As shown 
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The results on 

n Table 5. 
The patients were women between 38 
They initially be- 
| and 180%, average 133%, 
They were 25 to 119%, 


997. overweight at the conclusion. The 


obese patients are 
shown 
and 58 vears. were ' 
tween 7 over- 
weight. average 
average weight loss was 32 kg. The 
total periods ot study were 6 to 26 
The first patient had a second 
after her first 
admission. At this second .entry. her 


weeks. 
period of study 1 vear 


HIN PATIENTS GAINING WEIGHT 


weight was 72 kg. less than at the first. 
She is, therefore, included as a separate 
entry. The table shows the rapid rate 
of weight loss obtained by diets of 2 to 
9 calories per kilo. The actual weight 
of intake was quite high, vet the ratio 
was only 2.7% of the mass. This was 
about 1/2 of the ratio for normals. Like- 
When 
these data are recalculated on the basis 
of the ideal weight, or 
tioning tissue, the 


wise, the ratio for urine was low. 


possible func- 
ratios resemble verv 
closely the ratios observed in normal 


people. We have never before appre- 
ciated the relatively enormous quanti- 
ties of water which these obese people 
ingest. The relatively normal urine out- 
put reflects the high rate of weight loss 
in insensible perspiration which. of 
course, would be expected from the 
known high levels of metabolism of 
these obese people. In this series, the 
calories per kilo, when 
compared with the weight of 54 gm. 
per kilo, shows a ratio of 0.08 calorie 


average of 
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This intake concentration is 
about 1/9 of that of the normal group 
or 1/12 of the concentration on the 
fattening regimen. 

Discussion. What do all these data 
mean with reference to body mainte- 
nance: 


per gram. 


? The data on normal persons may 
be inte rpre ted to suggest that an int: ake 
load of 5% of the body mass is handled 
with comfort and that perhaps this 
loading rate is a component of the 


PABLE 5 METABOLIC DATA IN 4 OBESE 
Bow j 
Total WI 
‘ 2 11 


2] 
* Values are in kg. unless spec ified. 
sensation of satietv. Certainly these 
people could have eaten more or less, 


vet they did just what the vast majority 
normally do, that is, they 
maintained their average weights from 
day to day. The urine load was likewise 
fairly constant on the average. This is 
also remarkable since additional water 
was freely available. Perhaps this too 
tv factor in the sense that a 
uniform metabolism results in a 
constant production of waste 
products requiring excretion and a 
fairly percentage of water 
etained in the body. 


ot persons 


is a satiety 
fairly 


fairly 
constant 


The thin people who maintained 
heir weights had ratios quite compar- 
ble to the normals. Since these people 
(tained satiety, perhaps these data 
mphasize the preceding values. 
veight maintenance was not attained 

the obese group. Although the ratios 
semble the preceding, they are slight- 

lower. The low ratio of calories to 


ims of intake, 0.58, also suggests 
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that these patients were drinking a lot 
more water than the other groups, per- 
haps in an attempt to get the desired 
mass effect. 

Anyone who has watched thin peo- 
ple in their efforts to gain weight rec- 
ognizes the overloading and the acute 
distress which they endure. These data 
suggest one measure of their physiolog- 

load. It takes genuine determina- 
tion and grit to take in a body weight 


PATIENTS LOSING WEICHT?® 


Rate Intake Urine Calorie 
body 
wt, er per 
change per lo r hk er 
m lay leal We leal Total kil 
of material every 12 to 14 davs. The 


rate of weight change gives another 
clue to the metabolic stresses involved. 
Why the urine shows so little change 
in ratio is hard to understand, although 
the higher percentage of the relatively 
dry fatty foods and a low water intake 
would account for some of the appar- 
ent discrepancy. 

The fat people on reduction pro- 
grams show the expected low ratio of 
gross intake to gross weight. The rela- 
tively enormous water intakes of these 
people have been noted. When the 
data are recalculated on the basis of 
ideal weight, we find that the masses 
of intake and of urine output approxi- 
mate the ratios found for normal peo- 
ple. Is it possible that this excessive 
water intake represents a subconscious 
attempt of the patient to attain at least 
the mass components of satiety both 
with reference to intake and urine out- 
put? 
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Attention has been 


drawn to the magnitude of daily mass 


Conclusions. 


exchange. 

The possibility is considered that the 
rate of mass exchange is one additional 
component of the sensation of satiety. 
Perhaps an exchange which is approx- 
imated by an intake of 5% and a urine 
weight of 3% of the body mass _pro- 
motes satiety. 

Some of the stresses encountered by 
thin people in their attempts to gain 


SATIETY AS A FACTOR IN NUTRITION STATES 


weight are described, notably the 40% 
increase in rate of mass intake. 

The possible relationship of mass ex- 
changes of obese persons during reduc- 
tion periods to satiety are mentioned 

If the rate of change of body mass 
constitutes one factor in the sensation 
of satiety which in turn stops food in- 
take, it becomes more understandable 
why thin people stay thin, fat people 
stay fat, and the ordinary person 
changes his weight but little from 
month to month. 


| 
| 
( 
4 


WHIPPLE’S INTESTINAL LIPODYSTROPHY: ITS 
RELATIONSHIP TO THE RHEUMATIC STATE® 


By ]. Cyrit. M.D. 
ASSOCIATE PROFESSOR OF PEDIATRICS 


AND 
R. H. KamMpmeter, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 
NASHVILLE, TENNESSEE 


From the Departments of Pediatrics and Medicine, Vanderbilt University 


School of 


Ix 1907 Whipple*® described a dis- 
ease Which appeared to represent a 
new clear-cut pathologic entity to 
which he gave the name_ intestinal 
lipodystrophy, a disease characterized 
by nutritional failure in association 
with arthritis. Since that time a num- 
ber of cases have appeared in the liter- 
ature which either have been labelled 
as Whipple's intestinal lipodystrophy 
or have been proved to be such by 
biopsy or at autopsy. However, if the 
criteria of the pathologic findings of 
Whipple are applied, it would appear 
that only 22 cases have been de- 
scribed! 

We wish to add 4 more instances of 
intestinal lipodystrophy to those al- 
ready reported. Furthermore, it is our 
intention to add_ still another theory 
regarding the possible etiology and 
pathogenesis to those which have al- 
ready appeared. This will require 

emphasis upon clinical and pathologic 
findings which generally have been 
considered to be accidental and un- 
related to the intestinal disease. 

We also wish to interpret the clinical 
icture of Whipple’s disease as derived 
rom a study of all reported cases. 

Of the 22 acceptable cases of 
Vhipple’s disease which have been re- 
orted, only 2 have had an ante-mor- 


Medicine ) 


tem diagnosis. The first of these was by 
Oliver-Pascual'* in 1947, and the 
second by Hendrix, Black-Schaffer, 
Withers and Hankler'!. Three of our 4 
patients were diagnosed at operation 
and by biopsy. 


Case Reports. Case 1. A 43-year old white 
laborer was admitted to the Vanderbilt 
University Hospital February 2, 1943, com- 
plaining of weakness, fatigability, breathless- 
ness, and post-prandial epigastric distress. Six 
years before admission he began to have 
“rheumatism” affecting the hips, knees, 
ankles, shoulders, elbows, wrists, fingers, and 
back. There was never redness or swelling 
of the joints and there were asymptomatic 
periods lasting a month or two. At times 
there were “kernels” over the involved joints. 
After dental extractions the arthritis gradually 
diminished 4 vears after its onset. Two years 
before admission he became aware of the 
ease of fatigue and breathlessness. He could 
do no more than a half day's work. He also 
noted a nonradiating pain and tenderness in 
the costovertebral angle area. At first the 
breathlessness was troublesome only upon 
severe exertion but the dyspnea and his weak- 
ness gradually increased in the 4 months 
before hospitalization. Palpitation was pres- 
ent at times upon exertion. He lost 10 to 15 
pounds in weight during 1942. Two months 
before hospitalization he had 4 mild chills 
with fever and vomiting within a period of 
3 weeks. He also noted an epigastric burning 
or gnawing pain and heartburn an hour after 
meals, partially relieved by soda. For 4 
weeks before admission he had a cough pro- 
ductive of a small amount of mucoid sputum 


* Read at the meeting of the American Clinical and Climatological Association, White 
ilphur Springs, West Virginia, October 29, 1949 
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and some retrosternal tightness. For 3 weeks 
before admission he had epigastric tenderness, 
anorexia, and paresthesias of the feet. 

His past history revealed “pneumonia” 3 
times in childhood, “heartburn” relieved by 
soda periodically “all his life,” and nocturia of 
tf to 5 times each night for the past 2 or 3 
years. 

Physical Examination. There were marked 
undernutrition, pigmentation limited to the 
exposed areas, and slight cheilosis. The right 
epitrochlear, inguinal, axillary, cervical 
nodes were enlarged and firm: some were 
length. The conjunctivae 
pale. The tongue was pale, with generalized 
papillary atrophy. He 
Though the left upper chest was flattened, 
the expansion fair. Dullness 
pression of the breath sounds were noted in 
this area. The heart was normal. The abdo- 
men was soft and free of 
Blood pressure ranged from 80 to 100 systolic 
and 50 to 60 diastolic. 

A chest film showed only moderate fibrosis 
of the left upper lung area. A film of the 
abdomen and a gastro-intestinal series were 
negative. 

Laboratory Findings. Urinalyses 
specific gravities up to 1.020 and occasional 


2 cm. in were 


was edentulous. 


was and sup- 


abnormal masses, 


she We d 


white and red blood cells. Blood studies 
showed: Hgb. 8 gm.; RBC 3.83 million, 
P.C.V. 22, MCV 57.4 cuz and MCHC 36.3%, 
I.S.R. 4 mm.: WBC 8000, with an eosino- 


philia of 10 to 13%; Kahn test, negative: 
NPN 30 mg.; sugar 80 mg.; CO., 64.3 vol.%: 
chlorides 93 mEq./L; serum protein 5.56 gm. 
(albumin 2.91 and globulin 3.65); Wilder 
test—serum Na 118 mEq./L before the test, 
124 mEq./L after the test (control 135 


mEq./L); water test—10:30 p. m. to 7:30 
a. m. 530 cc., 1 hr. 180 ce., 2 hr. 70 cc., 3 hr. 
300 cc., 4 hr. 560 ce., 5 hr. 195 ce. The 
stools were negative for occult blood and 


parasites. The metabolic rate was —6¥%. 

Course. During the 22 days in the hospital 
the temperature varied from 97.6 to 99°F. A 
diagnosis of hypochromic anemia and pos- 
sible Addison’s disease made. He was 
discharged on therapy consisting of ferrous 
sulfate and sodium chloride, 4 gm. 3 times 
daily. 

The patient was seen in the Outpatient 
Clinic on March 23 and April 6. His weight 
on these dates was 149 and 144 pounds, 
respectively. The blood pressure on_ the 
latter date was 85/50. 

Seconp Apmission. April 13, 1943. Though 
subjectively better, he still complained of 
anorexia, weakness and ease of fatigue. 

The physical findings were unchanged. 

Laboratory Findings. The only change of 


was 
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significance was in blood chlorides, which 
were 85 mEq./L. Free hydrochloric acid 
was present in the gastric content atter 


histamine. 

Course. Upon the supposition that he had 
given 5 mg. of 
desoxycorticosterone daily — intramuscularly. 
His blood pressure rose to 100 to 110/60 to 
75. He was discharged on May 1. 

On May 21, after received 
oxycorticosterone 5 mg. daily until May 19, 
he was feeling better, noting his best strength 
3 hours after the injections. He received no 
more of the steroid 

On July 20 he complained of increasing con- 
stipation and abdominal distention. A hard 
mass was palpable in the upper abdomen 
which did not 
pitalization was refused. A 
following a barium enema on 


disease, he was 


having des- 


move upon respiration. Hos- 
roentgenogram 
July 29 re- 
vealed a normally functioning colon and 
terminal ileum. 

Turrp ApMussion. On August 2, 1943, he 
was readmitted because of progressive weak- 


abdominal distention, and 


ness, nausea, 
edema of the ankles. The only significant 
changes were: a soft blowing murmur in 


the pulmonic area; occasional 
contractions; distention of the abdomen with 


signs of ascites and of venous collateral cir- 


premature 


culation; a questionable mass in the right 
upper quadrant; large thrombosed external 
hemorrhoids; pitting edema of the ankles; 
and tenderness of the gastrocnemius muscles. 
The Roentgen series 
showed pressure the duodenum, and 
at 4% hours the small bowel showed “‘irrita- 
bility”, with rapid movement of the barium 
along the tract. 
Laboratory Studies 
negative urine, Hgb 


gastro-intestinal 
upon 


The findings were: a 
RBC 4.0 mil- 


i. gm., 


lion, P.C.V. 33% | improved after transtu- 
sions); WBC 8200; E.S.R. 10 mm.; nega- 
tive blood Kahn. Blood chemical _ tests: 


normal values for NPN, sugar, chlorides, uric 
acid, vitamin C, phosphorus, alkaline phos- 
phatase, acid phosphatase, cholesterol 
The serum protein was 4.77 gm. (albumin 
2.38 and globulin 2.39 The 
sodium was 132 mEq./L. Oral glucose toler- 
ance test: fasting 74, 30 min. 107, 1 hr. 107, 
2 hrs. 82, 3 hrs. 71 mg. Intravenous glucose 
tolerance test: fasting 80, 30 min. 130, 1 hr. 
i10, 2 hrs. 80 mg. Vitamin A absorption test: 
4 hrs. 20, 8 hrs. 20, 12 hrs. 32, 16 hrs. 30, 
20 hrs. 30, 24 hrs. 30 I.U. Achlorhydria was 
present even after histamine. Bleeding time 
was 1% minutes; clotting time (tube method ) 
1 minute. Liver function tests: icterus index 
2; BSP 2% retention in 30 min.; hippuric acid 
excretion test, 11.79 mg. benzoic acid in 1 


gm. ). serum 
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hr.; galactose tolerance test, sugar only in 
1 hr. (total excretion 0.58 gm.). The meta- 
bolic rate was —18%, specific dynamic action 
test —6%. Ascitic fluid: specific gravity 1.014, 
red blood cells 273 per c.mm., white blood 
cells 2 per c.mm., protein 3.14 gm., culture 
sterile, guinea pig inoculation negative results. 
A skin biopsy showed melanin in the deep 
layers. 

Course. He was discharged on August 25, 
after receiving paracenteses and _ transfusions. 

On September 17, he appeared in the 
Outpatient Clinic, having improved in strength 
and appetite. The abdomen had been tapped 
2 weeks before. On November 19, he was 
unchanged, having had paracenteses in 
the interval. 

FourtH Apmiussion, Jan. 15, 1944. Two 
weeks before he had developed “flu”. Since 
then he was troubled with cough, anorexia, 
malaise, generalized pains, and pain referred 
high in the epigastrium. Constipation was 
present. He had had epistaxis, rectal bleed- 
ing, and “red spots” in the skin. 

Examination. He was emaciated. There 
were dullness and crepitant rales at the lung 
buses. The heart was not enlarged; there was 
a question of a pericardial friction rub. Blood 
pressure was 85/65. The abdomen was dis- 
tended and tender. Temperature was 100° F. 
The blood showed Hgb. of 8.3 gm., RBC of 
3,610,000, and WBC of 10,000. 

Course. He expired 5 hours after admis- 
sion with the clinical interpretation that he 
had died of hepatic cirrhosis with cholemia 
and uremia, the latter accounting for the 
peritonitis and_ pericarditis. 

Necropsy. The abdomen contained 5000 
ce. of a browish-vellow fluid having a fecal 
odor and loculated in the upper abdomen 
under the liver and in the pelvis. The serosa 
was thickened, edematous, greenish 
black. There was thick purulent exudate in 
the above areas, 

The right pleural cavity contained 100 
ee., and the left 50 ce., of yellowish-green 
uid. Dense pleural adhesions obliterated 
the upper right and the lower left pleural 
spaces. The remaining pleural surfaces were 
dematous, dull, and had flecks of fibrin. 
Some areas of bronchopneumonia were noted, 

The pericardial space was obliterated by 
lense fibrous adhesions. The myocardium 

as brown, soft, and flabby. The mitral 

ilves showed numerous opaque, white 
idules 1 to 2 mm. in diameter with an 
sence of the leaflet edge. The chordae 
ndineae were thickened and_ shortened. 
ie papillary muscles were not remarkable. 
lie remaining valves were normal. The 


slightly sclerotic coronary arteries — were 
patent throughout. 

The esophagus, stomach, and pyloric ring 
were normal. “In the duodenum just distal 
to the pyloric ring were seen patches of 
dusky grey discoloration and the wall was 
thickened. There was diffuse dilatation of 
the lacteals with a yellow, rather milky fluid. 

“The mucosa of the small intestine showed 
numerous petechiae and marked edema. The 
wall was considerably thickened; the serosa 
was covered with a greenish-black fibrinous 
exudate. The midportion of the appendix 
was occupied by a thin, veil-like, blackish 
membrane which had a_ perforation about 
1] ecm. in diameter which extended into the 
cecum. . . . The large intestine showed 
edema, hemorrhage with serosal exudate as 
above. The markedly enlarged mesenteric 
nodes were diffusely yellow with a firm 
rubbery consistency. The cut glands exuded 
an enormous quantity of fatty material.” 

The pancreas, adrenals, and genito-urinary 
organs were normal. Except for a_ fibrino- 
purulent greenish-yellow exudate over the 
liver and irregular thickening of the splenic 
capsule, these organs were normal. 

Microscopic Finpincs. Heart. The section 
emitted the epicardium. The only myocardial 
change was a moderate separation of the 
bundles. 

Lung. Section of an isolated nodule proved 
this to be an early abscess. The central 
alveolar walls were destroyed and_ others 
were greatly distended with fibrin, polymor- 
phonuclear leukocytes, and cellular debris. 
There were no other significant findings. 

Gastro-intestinal Tract. The mucosa was 
autolyzed generally. The tips of many of 
the markedly enlarged villi were quite 
necrotic. The lamina propria was packed 
with lipoid-laden mononuclear foam cells 
superficially and was riddled with large, clear 
vacuoles about which an occasional giant 
cell was seen. The submucosa showed slight 
edema. The serosal surface showed a small 
amount of fibrin with polymorphonuclear 
leukocytes as well as a few foreign body giant 
cells. There was active proliferation of 
fibroblasts as well as endothelium. There was 
a moderate amount of round cell infiltration 
predominantly of the lymphocytic type in the 
deeper layer of the peritoneal exudate. A 
section of the appendix showed no mucosal 
involvement, but the peritoneal reaction was 
similar to that just described (Fig. 1). 

Mesenteric lymph node. The capsule was 
normal. The node was riddled by many clear 
vacuoles, some of which were large enough 
to be visible to the naked eye. Numerous 
multinucleated cells were seen about these 
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vacuoles. A few lipoid-laden foam cells and 
numerous plasma cells as well as lymphocytes 
were seen in the sinusoids. A few polymor- 
phonuclear leukoevtes were seen in the sub 
capsular sinusoids (Fig. 2). 

The 
organs 
purulent exudate. 


abdominal 
fibrino 


other 
organizing 


surfaces of 
showed an 


S¢ rosal 


also 
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rheumatic, 6) early lung abscess, and 7) 
pyothorax, bilateral. 

Case 2. A 13'-year old white female was 
admitted to Vanderbilt Hospital 
on Jan. 20, 1945, with complaints of weak- 
and Though had 
always been trail, there was no specific com- 


plaint until Nov. 1, 


University 


ness loss of weight she 


1944, when she began 


Fic. 1.—A The mucosa of the gut, from Case 1, showing thickening of the villi due to the 
presence of large mononuclear cells and dilated endothelial lined spaces. (X 150 
B The large macrophages filled with phagocytosed material. The tissues had been fixed with 


Zenker’s solution prior to diagnosis and stains 


Kidneys. There was considerable cloudy 
swelling of the epithelial cells of the con- 
voluted tubules. The blood 
slight sclerosis, though the lumina were still 
patent. 

The anatomical diagnoses were: 1) intes- 
tinal lipodystrophy of Whipple, 2) acute gen- 
eralized fibrino-purulent peritonitis, 3) gan- 
grenous appendix, ruptured, 4) chronic ad- 
hesive pericarditis, 5) chronic  valvulitis, 


\ essels sl 1OW ed 


for fat were not possible. (X 300) 
to have fever and swelling of the inter- 
phalangeal joints. Within a short time an 


erythematous rash appeared over her acral 
joints and and began to 
abdominal pain. This was followed by the 
development of facial erythema and gener- 
alized lymphadenopathy. She continued to 
have a low-grade fever and lost weight. After 
8 weeks of illness she was admitted to a hos- 
pital in another city, 
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weighed 81 Ib. She had a 
erythema of the face and ery- 
thema of the elbows and hands. There was 
fusiform swelling of the interphalangeal 
joints. The blood pressure was 100/50. The 
laboratory findings were as follows: urine 14 
albumin; RBC 3.5 million; Hgb. 554; WBC 
6000. Blood cultures yielded) no growth. 
Films of the chest were negative. The electro- 
cardiogram interpreted indicating 
mvocardial damage. 


There she 
“butterfly” 


Was 


ranged from 100° to 
3} ‘weeks she complained of 
and the fundi 


Her temperature 
103° Atter 


visual disturbance showed 
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DAT 


open. There were small shotty glands in the 
cervical, axillary, and inguinal areas. The 
optic fundi showed large patches of yellowish 
exudate without hemorrhage. The buccal 
mucosa was extensively ulcerated and covered 
with whitish exudate. The lungs were clear; 
the heart was overactive. The abdomen was 
slightly distended and had a doughy resist- 
ance without any palpable viscera. There 
were contractures of the elbows and_ fusi- 
form swelling of the fingers. The joints were 
not painful on motion and were only slightly 
tender to pressure. 

Films of the chest showed irregular den- 


Fic. 2. 


ell at the periphery of the fat filled spaces. (X 


B Same, showing a large space surrounded by 


exudate without hemorrhage. There was a 
radual return of vision. After 4 weeks an 
guinal node was removed. Bleeding oc- 
urred into the wound and she began to 


‘evelop decubital ulcers. At this time a gen- 
lized brownish pigmentation appeared 
ugh the erythema of the face disappeared. 

ilso at about the same time she developed a 
re mouth. Abdominal and chest pain were 
esent and of increasing severity. She had 
» diarrhea. Treatment included transfusions. 
She gradually lost ground and was. trans- 
red to Vanderbilt University Hospital 80 
vs after the onset of her illness. 

Physical Examination. She — appeared 
hetic, with deep brownish pigmentation of 
skin generally, darker at the site of the 
‘skin lesions. Erythema was present over 
elbows, and also over the pressure points 
the sacrum. The biopsy wound was wide 


A A mesenteric lymph node showing the granulomatous reaction and occasional giant 


300) 
numbers of the ty pical macrophages. (X 1000) 


sities in the lung bases. Films of the joints 
showed only soft tissue swelling. 

The electrocardiogram showed low volt- 
age and an absence of or inversion of the 
waves. 

Laboratory Findings. Blood findings were: 
Hgb. 12.5 gm.; RBC 3.6 million; WBC 
3-19,000; serum protein 5.18 gm. (albumin 
2.56 and globulin 2.62). Urinalysis showed 
irregularly traces of albumin and sp. gr. 1.012 
to 1.026. Glucose tolerance test: fasting 77, 
30 min. 107, 1 hr. 108, 2 hr. 108, 3 hr. 87, 
4 hr. 92, 5 hr. 81 mg. Vitamin A absorption 
test: fasting 58, 5 hr. 59,9 hr. 46 LU. 

A nodule from the sheath of the median 
nerve and a segment of the erythematous skin 
were removed for biopsy. These showed 
chronic inflammatory changes not character- 
istic of any specific lesion. 


Course. The temperature ranged from 
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100 to 102° F., with irregular swings to 
104°. She developed increasing ascites. 

An exploratory laparotomy was performed. 
A large amount of milky fluid was removed. 
The small intestine was dilated, thickened, 
and showed subserosal accumulation of 
a milky substance. The mesenteric nodes 
were large and rubbery. This was interpreted 
as representing Whipple’ s disease 

She continued a downhill course, losing 
weight and developing subcutaneous —ab- 
scesses. Paracenteses were performed. There 
was mernaag cardiac insufficiency and she 
developed a gallop rhythm and a pericardial 
friction rub. She expired 64 days after admis- 
sion, 144 days after the onset of symptoms. 
( Diarrhea was present briefly, only upon one 
occasion, during her illness. ) 

Necropsy. The peritoneal surfaces were 
lusterless but there was no exudate. The 
pleurae were normal. The pericardium 
showed a friable gray membranous exudate. 
The heart was grossly normal. The lungs 
showed extensive areas of irregular peribron- 
chial consolidation. The small bowel was 
generally thickened and the jejunum was 
gray-white while the ileum was of a vellow- 
orange color. The gravy and vellow colors of 
the gut were the result of subserosal accumu- 
lations. A network of lymphatic channels was 
well outlined, increasing in size in the mesen- 
tery. Cutting the mesentery permitted the 

milky fluid to exude but left visible channels 
eancaiaa thickening of their walls. The 
lvmph nodes were prominent but not greatly 
enlarged. They were pale, firm, gray in color. 
The thoracic duct and cisterna were normal. 
No other gross changes were noted. 

Microscopic Examination. There was an 
irregular generalized thickening of the alveo- 
lar walls of the lungs with many large mono- 
nuclear cells. 

The heart showed a subepicardial accu- 
mulation of mononuclear cells, with fibrinous 
exudate over the epicardium. The muscle 
fibers were not greatly altered (Fig 3B). 

The intestinal mucosa was intact. There 
was an increase of lymphocytes in the lamina 
propria. The villi showed foamy phagocytes 
and rarely a clear space at the distal end. 
The submucosa was gre atly thickened due 
to an accumulation of mononuclear phago- 
cytes having clear or foamy cytoplasm; they 
were in the tissue spaces and also lined the 
thin-walled lymphatics. The fat-filled phago- 
cytes extended through the muscularis. Num- 
erous multinuclear giant cells were present 
either free or collected about the lymphatic 
spaces. Sections through the mesentery 
showed similar changes (Fig. 3A). 

The mesenteric lymph nodes showed 
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dilated lymphatic channels. With fat stains 
it was shown that they were filled with fat 
which was free as well as in the phago- 
evtes. They were grossly distorted with  re- 
duced cellular detail and an increase in ab- 
normal phagocytic cells, some of which were 
relatively undifferentiated. No eosinophils 
were present. 

The liver showed periportal accumulations 
of vacuolated cells. In the pancreas there 
were accumulations of cells similar to those 
seen in the gut, but there was no free or 
phagocytosed fat. The kidneys showed dila- 
tion of the tubules; in the glomeruli there 
was focal thickening of the basement mem- 
brane and sometimes of a part or all of the 
tuft (Fig. 3C). There were no arterial lesions 

The anatomical diagnoses were 1) dis- 
seminated lupus ervthematosus, 2) intestinal 
lipodystrophy of Whipple, 3) fibrinous  peri- 
carditis, 4) interstitial pneumonia, 5) acute 
glomerulitis. 

Note: The fat in the jejunum was found to 
he similar to that in the ileum but contained, 
lowever, considerably more carotene 

Case 3. An ILl-vear old white boy was 
admitted to Vanderbilt University Hospital 
on June 9, 1945, because of abdominal dis- 
tention and diarrhea. In addition there had 
been occasional vomiting. These disturbances 
had been present intermittently over the 
preceding year. He had lost weight and there 
had been some generalized edema. There 
had been no associated fever or arthralgia. 

Past History. In October, 1938, he had 
been studied in the hospital for a complaint 
of unilateral swelling of his face which dated 
from birth. Also he had always had a rough 
scaly skin, more marked in the winter, and 
for several months he had had brief periods 
of inability to use his right arm and leg. The 
examination revealed presumably — cerebral 
gliosis and a mild ichthyosis; a congenital 
malformation of the lymphatics of the face 
was presumed to account for the unilateral 
facial swelling. Somewhat later he began to 
have grand mal seizures for which he had to 
take sedatives, phenobarbital and dilantin. 

Physical Examination. The height was 51 
in., weight 59% Ib., and blood pressure 98/64 
He was poorly nourished and developed; the 
skin was dry and scaly. The lungs were clear 
and the heart normal. The abdomen was dis- 
tended and doughy and_ shifting dullness 
could be elicited; there was no muscle spasm 
and no abnormal masses were palpated 
Otherwise, the examination was not remark- 
able. 

Gastro-intestinal examination showed seg 
mentation of the barium in the small gut 
Otherwise, Roentgen studies were negative. 
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Laboratory Findings. Renal and liver func- 
tion tests were normal. Blood studies showed: 
RBC 5.6 million, Hgb. 15 gm., WBC 10,000 
with 2% eosinophils, otherwise the differen- 
tial was normal. Serum calcium was 8.4 and 
phosphorus 5.0 mg., alkaline phosphatase 9.4 
Bodansky units, serum protein 4.32 gm. 
(albumin 2.23 and globulin 1.09 gm.) Vita- 
min A absorption test: fasting 223, 5 hr. 96 
and 9 hr. 173 I.U. Glucose tolerance test: 
fasting 133, 14 min. 167, 30 min. 250, 1 hr. 
210, 2 hr. 171, 3 hr. 141 mg. Stool nitrogen 
was 177 gm. per 24 hours. Stools were nega- 
tive for parasites either bacterial or protozoal. 

A tentative diagnosis of Whipple's disease 
was entertained to explain the failure in 
protein metabolism and the failure of intes- 
tinal absorption. A laparotomy was performed 
to evaluate this hypothesis. 


mucosa, and of the lymph nodes showed ac- 
cumulations of large mononuclear phagocytes 
with foamy or clear cytoplasm. There were 
also small fat accumulations similar to those 
seen in the lymph nodes in the subserosa and 
in other parts of the gut (Fig. 4). 

These studies seemed to substantiate the 
diagnosis of Whipple's disease. 

Course. He was put on a diet high in pro- 
tein (6 gm. per kilo per day), high in carbo- 
hydrate, and low in fat. On this regimen he 
has been able to remain free of diarrhea 
and ascites, though he consistently has total 
protein values of 3 to 4.33 gm., with a 5:3 
A/G ratio. 

On 4 occasions he has been readmitted 
to the hospital to observe the effects of 
albumin administration, the effect of testos- 
terone, the effect of fat-dispersing agents 


hic. 3.-A The lamina propria (Case 2) showing the same reaction as in Fig. 1-A. Sudan III 
stain showed neutral fat in the spaces in the lamina propria. (X 60) 
B The epicardium in Case 2 showing the fibrinous exudate. The cellular exudate is pre- 


lominantly mononuclear. (X 300) 


C Portion of a glomerulous from Case 2 showing typical “wire-loop” lesions. (X1200) 


The peritoneal cavity was filled with a 
\ilky fluid; (protein 66 mg. per 100 cc., fat 
63 gm., and cholesterol 33 mg.) The liver 
ad spleen were normal. The gut was dilated, 
ickened, and of a grayish-pink color, with 
iny small yellow flecks and dilated lacteals 
ithin the walls; the latter extended into the 
esentery. The lymph nodes at the base of 
e mesentery were enlarged, 1 to 2 cm. in 
‘e, discrete, and rubbery in consistency. 
Biopsy of the gut wall, excepting the 


such as Tween 80, and finally, the effect of 
cortisone. 

On one of the admissions the following 
balance studies were carried out (Table I): 

None of the efforts at therapy have yielded 
any significant and lasting effect upon the 
illness. The administration of large amounts 
of albumin did invariably raise the total 
roteins and allow him to become edema 
sag a feature of his illness never apparent 
except after such a diuresis. 
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On the diet prescribed he has been able 
to grow and develop in a fairly normal man- 
ner. 

Case 4. A 47-year old white farmer was 
admitted to the Vanderbilt University Hos- 
pital on Oct. 18, 1947, because of breath- 
lessness, abdominal pain, and diarrhea. He 
began to suffer from very severe, sharp, sud- 
den attacks of cramping abdominal pain 4 
to 5 vears before admission. They 
ferred to the upper abdomen bilaterally, were 


were re 
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and the bowels moved so promptly after eat- 
ing, that he was forced to leave the table at 
times. Nausea and sometimes vomiting ap- 
peared within an hour after meals. For two 


months before admission there had been 
dyspnea, orthopnea, swelling of the ankles, 
and increasing size of the abdomen. “Red 


spots” had appeared on the legs and thighs 
His usual weight had been 165 pounds; 2 
months before admission it was 135 and upon 
admission, 128 pounds 


P 


» May all 


Fic. 4.—A mesenteric lymph node from Case 3 showing persistence of some relatively normal 
lymphoid tissue and replacement of the remainder by fibrous connective tissue and fat-filled, 


endothelial-lined spaces. (X 30) 


the right side, and lasted 
about 20 minutes. At this time he had pain 
and swelling of many of his joints, though 
there was no redness or heat. A year after 


the onset a choleevstitis was 


more severe on 


diagnosis of 
Cholecystectomy and appendectomy 
were carried out. The gallbladder was “full 
of pus”. He improved for 6 months. During 


made. 


the following 3 years he had gradual weight 
loss, increasing malaise, weakness, cramping 
lower abdominal pain, and some sharp right- 
sided subcostal pain. One year before ad- 
mission he began to have bouts of hard 
shaking chills and fever followed by drench- 
ing sweats. These symptoms improved after 
a course of penicillin. In the few months 
hefore admission there was diarrhea, 5 to 
8 stools daily; twice there was gross bleeding. 
Recently food 


passed through unchanged 


Past History 
mission the 


Up to 10 years before ad 
drunk whiskey in 
large quantities. He had had pleurisy and 
gonorrhea. 

Physical 
dyspneic and poorly nourished. The skin was 
pale or sallow and dry and loose. A petechial 
rash was present on the legs and the right 
arm. There were a few enlarged lymph nodes 
in the cervical chains. There was moderate 


patient had 


Examination. The patient was 


arteriosclerosis of the arterioles of the optic 
fundi. The heart was not enlarged; the pul- 
monic second sound was accentuated. The 
blood pressure was 90/60. The 
was large with evidence of ascites. The liver 
edge was palpable two fingerbreadths below 
the costal margin. A “doughy” sensation was 
present upon palpation of the abdomen. One 
observer felt a mass in the left upper quad 
rant. 
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Roentgen-ray Examinations. After the re- 
moval of 40 cc. of serosanguineous fluid by 
ubdominal paracentesis, air) owas injected. 
With the aid of pneumoperitoneum in addi- 
tion to the fluid, the liver and spleen were 
shown to be moderately enlarged but smooth, 
and adhesions were shown in the left upper 
abdomen. A chest film was negative. Gastro- 
intestinal series showed no esophageal varices, 
a coarse mucosal pattern, once a duodenal 
ulcer was suspected, and once barium was 
delayed in passing the second and third por- 
tions of the duodenum. Carcinoma of the 
pancreas was suspected. A barium enema and 
retrograde 
mality. 


pyelograms revealed no abnor- 


An electrocardiogram showed a low. volt- 
iwe ORS complex, 
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leathery; these characteristics gradually dis- 
appeared toward the terminal ileum which 
was quite normal. In the retroperitoneal tis- 
sues, inferior to the origin of the superior 
mesenteric artery, was a globular mass 12 by 
15 cm. in diameter. In the jejunal mesentery 
were found several large nodes up to 4 cm. in 
diameter. One was removed and upon cutting 
it, it was thought to represent Hodgkin's dis- 
ease. The liver and spleen were normal. 
Microscopic study of the lymph node re- 
moved at operation showed a fibrous capsule. 
All the lymphoid tissue had been replaced by 
dilated lymph spaces lined by a single layer 
of endothelium and containing a pale eosino- 
philic amorphous substance. Between the 
large dilated lymph were small 
amounts of lymphoid tissue and large mono- 


spaces 


TABLE I—DIET BALANCE STUDIES IN CASE 3 


Total Intake 


Protein 1037 gm. 


at 340 gm. 
Dried Stool fat 
was 38.69 


Normals should be: 
Stool fat 


449.8 gm. protein Eq. 


Stool protein less than 1 gm., 


Stool Excretion 
119.4 gm. (11.5%) 
66.0 gm. (19.4%) 


Urinary Excretion 


6 gm./day. 
3 —4 gm./day.) 


i+ 


These figures illustrate the failure of protein and fat absorption. 


Laboratory Findings. Urinalysis showed 
p. gr. to 1.025, and occasional white and 
re d blood cells were constantly present, Blood 
studies: RBC 4 to 4.8 million, Hgb. 10.5 to 
11.5 gm., P.C.V .35, MCV 77 cuz, MCHC 35%, 
sedimentation rate 21 mm., WBC 8000 to 14,- 
000, with normal differentials. The blood Was- 
sermann and Kahn tests were postive once and 
negative Blood chemical tests: NPN 30, 
cholesterol 115, and blood sugar 89 mg.; vita- 
min C zero (3 times); serum amylase 45. Oral 
lucose tolerance test: 1 hr. 119, 2 hr. 108, 
id 3 hr. 1OL mg.; serum protein 4.63 gm. 
lbumin 2.60 and globulin 2.03 gm.). Gastric 
inalysis showed free hydrochloric acid after 
stamine. Coagulation: time was 11 min., 
leeding time 3 min., prothrombin time 16.5 
onds (control 10 seconds). The results of 
ver function tests were within normal limits. 
\scitic fluid showed: protein 3.02 gm. per 
00 ce., RBC 40,000, WBC 8200, a differen- 
il count. of neutrophils TA, lymphocytes 
monocytes 6%; organisms Were not 
imonstrated by culture or guinea pig inocu- 
tion, Occult blood was present in the stool 
3 occasions. The venous pressure was 28 
of water; the circulation time was 21 
onds, arm to tongue. 
\n exploratory laparotomy was done on 
v. 11, 1947. Water-clear ascitic fluid was 
ind. The jejunum was large, thick, and 


Once 


nuclear phagocytes having a foamy cyto- 
plasm: some of these cells contained one 
large globule of fat. There were many plasma 
cells, eosinophils, a few polymorphonuclear 
cells, and giant cells, as well as an increase 
in fibroblasts. Fat was shown with Sudan III. 

Course. The patient was afebrile but con- 
tinued to lose weight, 128 to 117 Ib. He was 
discharged Dec. 6. 

SECOND ApMissiOn. He was readmitted on 
Jan. 10, 1948, for Roentgen-ray therapy. 
Diarrhea, nausea, and vague abdominal dis- 
comfort had persisted. The abdomen felt 
“doughy”; the liver was palpable. The blood 
pressure was 100/60. Weight was 120 Ib. 
The electrocardiogram again showed low 
voltage. 

Laboratory Findings. There were no sig- 
nificant changes from the previous study ex- 
cept in the vitamin A absorption test, which 
showed fasting 62, 4 hr. 107, and 8 hr. 102 
international units. Vitamin C absorption test 
showed fasting 0, 4 hr. 0. Stools were posi- 
tive for occult blood 3 times. 

Course. He was given 1600 R to the upper 
abdomen posteriorly and 1800 R_ anteriorly 
and was discharged Feb. 2, 1948. 

A letter from the family physician indicates 
that the nausea and diarrhea persisted and 
that the patient died of “wemainal pneumonia” 
about two weeks after discharge. 
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Clinical Picture. Of the collected 
cases, 23 were in men, 2 in women, 
and in 1 the sex was not given. One 
was as old as 74 vears, and 2 of our 
patients were 11 and 13 years, respec- 


tively (Table 2) 
TABLE 2.—SEX AND AGE IN 26 CASES 
OF INTESTINAL LIPODYSTROPHY 
Sex 
Males 23 
Females 2 
Unknown l 
Age 
10-19 vears 2 
20-29 
30-39 5 
40-49 8 
50-59 6 
604 3 
Unknown l 


SYMPTOMATOLOGY. The onset is in- 
sidious in most instances. This is espe- 
cially true if one dates the onset to 
some of the symptoms unrelated to the 
gastro-intestinal tract. The progression 
does not follow any regular pattern. 

Table 3 presents the symptoms men- 
tioned and _ their frequency, as re- 
corded. Obviously in some cases one 
symptom appeared first and 
another. 

If arthritis and arthralgia are admit- 
tedly part of this disease, as we believe 
them to be, they commonly mark the 
onset. In the 17 instances which a 


in others 


history of arthritis was recorded. all’ 


but one had had recurrent bouts of 
pain in the joints for several years and 
even up to 10, 13, and 15 years, and the 
joint pains often antedated the abdomi- 
nal or constitutional sy mptoms. In 
about a third of cases they arose at 
the time of the other manifestations. 
One had had joint and other symptoms 
for only 6 months. The joint manifesta- 
tions were swelling and stiffness, and 
in a few cases redness and heat fol- 
lowed by a residual picture like that 
of rheumatoid arthritis. One patient 
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gave a history of subcutaneous periar- 
ticular nodules during acute attacks. 
Bouts of “chills and fever” 
ported by several patients during the 
periods of arthritis or arthralgia. 

The period during which there were 
symptoms referable to the gastro-in- 
testinal tract varied from 2 months to 
42 years (Table 3). Most of the pa- 


were Te- 


TABLE SYMPTOMATOLOGY AND 
THEIR DURATION EXCLUSIVE OF 
ARTHRITIS) IN 26 CASES OF LIPODYs- 
TROPHY 


Duration to death Symptomatology 


1-11] months 7 Arthritis 17 
12-23 months — 6 Weight loss 21 
24-35 months 3 Weakness 15 
364 months 7 Anorexia 12 
Unknown 2 Abdominal distention 21 
Alive l Abdominal pain 

Vomiting 9 
Diarrhea 23 
Constipation 


Diarrhea-constipation 5 


Blood (gross) in stools 
Dyspnea 7 
Edema of ankles 7 
tients had had such symptoms for 1 
to 3 vears before they studied. 
Death occurred commonly within a 
matter of weeks or months subsequent 
to the first hospital admission. 
Abdominal distention and, less com- 
monly, upper abdominal pain, were fre- 
quent presenting complaints. Though 
a few were constipated at first and then 
developed diarrhea, almost all of the 
patients suffered from diarrhea 
weeks or months after the onset of the 
initial abdominal symptoms. In a few 
instances it appeared late in the clinical 
course and was a prominent 
symptom. In other cases alternated 
with bouts of constipation. When the 
number of stools was listed (in 6 cases 
only) they varied from 3 to 8 per day, 
being described as gr: ay and watery in 
2, in 1 as greasy, in 1 as mucoid, and 
in 2 as white, in 1 as soft, in the other 
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never 
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tioned in 4 cases. Vomiting occurred 
at times in 9 patients, usually after eat- 
ing. Anorexia was re porte ‘din 11 cases 
and a good appetite in 3. 

Weakness and ease of fatigue were 
also prominent symptoms and several 
times were the initial subjective 
normality. Weight loss went hand i 
hand with weakness and at times was 
extreme. In several cases the eventual 
weight loss was 25 to 33 per cent of 
the original weight, and in 2 it was 
30%. This occurred not infrequently 
within a matter of months. Twenty 
patients reported weight loss. 

Breathlessness and palpitation were 
part of the debility and prob- 
ably were 1 part an expression 
of the accompanying anemia. 

The freque ney of ankle edema may 
be explained by the loss of tissue pres- 
sure due to the rapid, and at times 
weight loss, as well as by the 
hypoproteinemia. Of interest is a pa- 
tient who 4 years before admission had 
had suddenly blurred vision which led 
to blindness within a few days. It was 
diagnosed as retrobulbar neuritis, and 
several vears later as optic atrophy. 
Our pi atient (Case 2) with dissemi- 
nated lupus had visual symptoms. 

The physical findings which are 
listed in Table 4 were few but quite 
consistent. The evidence of weight 
loss was commonly apparent and ex- 
treme emaciation was present in a 
vumber of instances. Pallor was de- 
scribed not infrequently. 

Pigmentation of the skin, especi ially 
i! the exposed areas, was noted in 10 
ustances. Several authors took the 
‘rouble to point out that the pigmen- 
ition did not involve the axillae, 
fenitalia, or “pressure areas” of the 
\tremities, and that no pigmentation 
vas discernable in the buccal mucosa. 
n several instances the pigmentation 
uggested Addison’s disease and re- 
aired differentiation from this condi- 


also 


severe, 
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as “creamy. Gross blood was men- tion. Erythema nodosum, urticaria, 


pe ‘techiae, and “red spots” were found 
in 1 patient each. 

Of 16 patients in whom the blood 
pressure was reported, 15 had_ systolic 
pressures of 100 mm. of mercury or 
less. Commonly the pressure was about 
a 90/60. 

Hypothermia, temperature levels of 
95.5 to 97° F., was present in 3 cases. 
A low-grade fever was present in 2 
patients while under observation, and 
in our second case there was moderate 
tever. 

A mass described as being firm, 
hard, and nodular, with more or less 
abdominal fullness, was found in 6 
instances. The abdomen gave a sensa- 
tion of “doughiness” in 4 patients. As- 
cites, diagnosed clinically at operation 
or at autopsy, was present in 9 in- 
stances, being “milky” in 4. The spleen 
was felt in several patients. 

One patient was noted as showing 
the joint changes of rheumatoid arthri- 
tis. Generalized lymphadenopathy is 
mentioned frequently. 

A pericardial friction rub was heard 
in 2 patients. 

Roentgen-ray Findings. Examina- 
tion of the chest showed nothing re- 
inarkable in 5 patients (Table 4). In 
Case 2 of this report, irregular densi- 
ties were reported in the lower lobes. 

Barium enema revealed no abnor- 
mality in 6 instances in which _ this 
was done. A gastro-intestinal series was 
carried out in 16 cases. In one instance 
there was “spasm” or obstruction of the 
splenic flexure of the colon with a de- 
lay of barium at this point for 36 hours. 
Two patients had evidence of abnor- 
mal motility in the bowel as shown 
by “laking” or “puddling” of barium 


in the jejunum and upper ileum. One 
had delay in the movement of barium 
in the second and third portions of the 
duodenum. Five were reported as show- 
ing an increased rate of passage of the 
barium through the smail bowel. One 


\ 

e 
V 4 . 
il { 
it 4 
d 
1e 
in ¥ 
id 
er 


504 PETERSON, KAMPMEIER: 


showed an extrinsic pressure deform- 
ity of the stomach. Three showed a 
“coarse duodenal and jejunal mucosal 
pattern”. Four patients had no gastro- 
intestinal abnormality demonstrable by 
the Roentgen-ray. 
Laboratory Findings. As might be 
surmised, the laboratory observations 
tabulated have been of a great variety 
and of scattered frequency. Very few 
TABLE 4.—FINDINGS UPON PHYSIC 


Physical eramination 


Emaciation 16 
Hypotension 16 
Abdominal mass 6 


Ascites by signs, at operation, 
or necrospy 9 


Cutaneous Findings: 


Pigmentation 10 
Purpura 2 
Erythema nodosum l 
Urticaria l 
Lupus 


TABLE 5 


Hgb. decreased 22 
RBC decreased 22 
RBC normal 
WBC normal 17 
WBC leukocytosis 7 
Differential normal 13 
Lymphocytosis 3 
Eosinophilia 
Sedimentation rate 
Normal 5 
Elevated 


Cholesterol, **Normal”’ ths 76, 


115, 143 mg. (in 5 cases 


studies have been carried out consist- 
ently, as is to be expected in 26 iso- 
lated cases re ported over a period of 
42 years. These findings are summar- 
ived in Table 5. 

The only consistently reported labo- 
ratory studies were the he ‘moglobin 
determination and the red and white 
cell counts. A hypochromic or micro- 
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cytic anemia commonly 
intestinal lipodystrophy when it has 
reached the grade requiring hospité ili- 
zation. (It is noteworthy that macro- 
cytic anemia was reported in only 1 


accompanies 


case, a point of assistance in the differ- 
entiation of the disease from sprue. ) 
Manv of the white blood counts were 
within normal limits: Leukocytosis of 
from 10,000 to 19,000 per c.mm. oc- 


AND ROENTGEN-RAY EXAMINATION 


Roentgen-ray examination 


Chest 
Negative 5 
**Patchy densities” l 
Barium enema (negative 6 


Gastrointestinal 


Negative 
Increased motility 5 
Decreased motility 2 
Coarse mucosal pattern 3 
Gastric deformity (extrinsic 
Splenic flexure obstruction l 


LABORATORY FINDINGS IN 26 CASES OF INTESTINAL LIPODYSTROPHY 


Serum proteins 


Total— below 6 gm 9 
Total— above 6 gm + 
Albumin— below 4 gm 11 
Globulin 2.5 gm. or more s 


Glucose tolerance test 


Normal t 
**Flat” 7 
V iti imin A absorption test 
*Flat” 
Stools 
Occult blood 7 


Fat (dry weight) 26, 38, 39, 44, 
56, 59% 


in 6 cases) 

curred in 6 patients. Two higher 
counts, 24,000 and 40,000, were record- 
ed; in both instances the predomi- 
nating cell on the differential count 
was the lymphocyte**’. 
leukemia was made in the second of 
these cases and treatment was institu- 
ted with radioactive phosphorus. Later 
splenectomy was done. A differential 


diagnosis of 
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count was reported in one-half of the 
cases. Except as just indicated, these 
were within normal limits. An eosino- 
philia of from 5 to 13% was reported in 
3 cases. The sedimentation rate was ele- 
vated t of the 9 cases in which 
was reported. 
rarely showed any abnor- 
Two of our patients had an 
red cell in the sediment. 
One of our group (Case 2) had slight 
albuminuria, as did one other patient. 
Achlorhydria was present in 7 in- 


The urine 
mality. 
occasional 


stances and acid was present in 2. 
had no acid, even after hista- 
This is not significant in view of 
the age group encompassed in these 
patients. No comment was made in 
the remainder of the cases. 

Serum proteins have shown a de- 
pression in 9 of 12 patients so ex- 
amined, There was no azotemia in 9 
patients, and it was present in one. 
The blood cholesterol was “normal”. 
71, 76, 115 and 143 mg. in 5 patients, 
respectively. The few serum calcium 
and phosphorus examinations showed 


Some 


mine. 


normal values. Seattered liver func- 
tion tests revealed no abnormalities. 
Normal serum sodium and _ chloride 


values were reported in 4 instances. 
Oral glucose tolerance tests showed 
flat curves in 7 and a normal curve in 
! patients. Vitamin A tolerance curves 
were flat in 4. Serologic tests for syphilis 
were positive or doubtful in 3. 

Stools were reported as showing 
occult blood in 7 instances. Studies for 
stool fat were carried out in 6 cases. 
The percentages of dried fat stool 
weight were 26, 38, 39, 44, 56, and 59, 
respectively. 

Many of the case studies are quite 
incomple te as to laboratory studies for 
two reasons. In many instances the 
disease was not recognized or sus- 
pected during life, and secondly some 


of the pertinent laboratory — studies 
have been available only in recent 
vears. 
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ParHoLocicaL ANATOMY. The sig- 
nificant gross lesions in Whipple’s** 
case were polyserositis, endocarditis, 
a small intestine thickened generally 
but particularly the mucosa which was 
velvety, minute yellowish accumula- 
tions just beneath the mucosa, enlarged 
inesenteric glands with disturbed 
architecture and cystlike accumulations 
of fat. Histologically there were en- 
largement of the intestinal viili and 
thickening of the submucosa. The 
epithelium of the mucosa was normal 
and the interglandular spaces con- 
tained the usual numbers of ly mpho- 
cytes, plasma cells, and eosinophils, 
but was crowded with large mononu- 
clear cells, some with a pink proto- 
plasm and others with an abundant 
foamy protoplasm. Lymph nodes were 
enlarged with small and large accumu- 
lations of fat and fatty acid, intra- and 
extracellularly. Larger deposits occu- 
pied spaces lined with endothelium 
suggesting dilated lymph channels, 

often outlined with polynuclear, giant. 
or “polyblastic” mononuclear. 

While it is certain that one does not 
have to have precisely these features 
to establish a diagnosis of intestinal 
lipodystrophy, the lesions in the intes- 
tine and lymph nodes should be en- 
tirely characteristic when they must 
stand by themselves. 

Table 6 summarizes the gross find- 
ings, and Table 7, the microscopic 
findings described in the gut and 
lymph nodes in the 23 patients com- 
ing to necropsy and in 3 instances in 
which the diagnosis was established at 
laparotomy and by biopsies. The table 
also includes the vascular lesions de- 
scribed in the mesentery and kidneys. 


Hendrix, Black-Schaffer, Withers, 
and Handler'' in their recent study 
emphasize two common _ pathologic 


findings and the absence of a third 
finding as being characteristic of 
disease. These are: the 


presence of a nonsudanophilic macro- 
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phagocytosis in the lamina propria of 
the intestine, glandular lipogranuloma- 
tosis, and the absence of anatomic 
evidence of chylous obstruction. 

We cannot ; with them that 
dilatation of the lacteals peripheral 
to the lymph nodes is a significant dif- 
ferential point. If one uses this criterion 


agree 


Intestine 
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chylous fluid will accumulate in the 
peritoneum is probably related to the 
degree of obstruction in the lymph 
nodes from the lipogranulomatosis and 
obstruction of the mesen- 
subserosal lacteals; it may 
to the serositis, as 


secondary 
teric and 
also be secondary 
in Case 2. This patient with marked 


in a rigid manner, it would exclude recurring chylous ascites. showed no 
TABLE ¢ GROsS ANATOMICAL FINDINGS AT NECROPSY IN 
28 CASES OF INTESTINAL LIPODYSTROPHY 

Pericarditis 14 Valrular Disease 9 
Adhesive 6 Vegetations 7 
Active ba Inactive disease 2 

Pleuritis 10 Mesenteric Nodes, enlarged 22 
Adhesive ? fhnormality of Gut 21 
Active Ss 

Peritonitis 7 

Disease of serous-lined cav- 
ities—not mentioned 

TABLE 7.—HISTOLOGIC FINDINGS IN INTESTINAL LIPODYSTROPHY 


Invasion lamina propria by vacuolated macrophages — 17 
Dilated spaces —fat stain positive 1s 
Lipogranulomatosis of mesenteric nodes 
Giant cells, foam cells, endothelial lined spaces 
absence or distortion of normal lymphoid structure 


Spaces 
Macrophages 
Vascular lesions 
In mesentery 
Ww ire-lo« 
kidney 


case 


Glomerular 
Arteriok sclere 
Inte stine 


Mesenteric nodes—38 cases 


consideration all our cases and 
would also exclude W hipple’s case 
and that of Sailer and McGann2*, cases 
which Hendrix and his associates have 
accepted as typical. In this connection 
it is of interest that our third patient 
had chylous ascites when no atte mpts 
at dietary control were exercised but 
that he has not shown ascites in a 
demonstrable amount in the subsequent 
4 years, although his serum proteins 
have not been above a level of 4 gm. 
The question of whether or not 


trom 


subserosa 


positive with fat stain 21 
positive with fat stain 14 


foam 


invaded by 
macrophages 


pathologie findings as above 


evidence at postmortem examination 
of obstruction of the cistern or the 
thoracic duct. 

XWhipple's intestinal lipodystrophy, 
in our opinion, is characterized pri- 
marily from a clinical viewpoint by the 
occurrence of severe nutritional failure 
occurring in rheumatic subjects, or 
perhaps as an isolated manifestation. 
These patients have abnormal absorp- 
tion of fat, and possibly other foods, 
with a concommitant phagocytosis of 
fat and other metabolites* with their 
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retention in the lamina propria of the 
intestine and in the regional mesenteric 
nodes. There may or may not be as- 
sociated blockage of the lacteals. The 
exact pathogenesis of these lesions is 
not apparent from the studies to date. 

The 30-odd cases which have been 
reported or considered as examples of 
Whipple's intestinal lipody strophy have 
not presented a uniform picture from 
either the clinical or pathological view- 
point, and as the picture is better clari- 
fied by the multiplication of cases it 
seems possible to make some differen- 
tiations. 

There are a number of diseases which 
may give clinical pictures like that 
seen in Whipple's disease but which 
can readily be differentiated on the 
basis of pathological examination. In 
this group one may list tabes mesenter- 
icus in which there is obstruction of 
lymphatics due to tuberculosis of the 
mesenteric with or without 
tuberculous ulcefation of 
the intestinal tract. One may also find 
obstruction due to lvmphomatous pro- 
such as Hodgkin's disease. 
Cases of sprue would be readily dif- 
pathologically by their 
failure to show lipogranuloms itosis of 
the mesenteric nodes and clinically by 
the with macro- 
cytic anemia. Nutritional failure sec- 
ondary to pancreatic — insufficiency 
would readily be separated by the 
examination of aspirated duodenal 
fluid. One should also list chyladenec- 
tasis which, though usually producing 
a picture clinically unlike Whipple's 
disease, may at times be confused with 
it. Hill’s'* case was, for example, listed 
as chyladenectasis. 

On the basis of the clinical and path- 
ological characteristics noted above, 
it seems possible to separate 8 cases 
‘rom the group classically representa- 
tive of Whipple’s intestinal lipody- 
strophy. 

The first of these are the cases of 


glands, 
associated 


CeSSCS, 
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Blumgart*. His first case showed 
neither the intestinal nor the lymph 
node lesions. The second case, while 
it could possibly be an instance of 
Whipple's disease, is not described in 
complete enough detail for accept- 
ance, particularly as related to the 
description of the lymph node lesions. 
The third case is probably either one 
of tuberculosis or histoplasmosis. 

The case of Pearse’® might be an 
example of Whipple’s disease, but the 
only pathological studies of lesions are 
more consistent with chyladenectasis. 
No microscopic studies of the gut or 
lvmph nodes were made. 

Boeck’s® case report is too fragmen- 
tarv for consideration. 

In the cases of Pemberton'® and his 
associates, there was no evidence of 
disturbed absorption, but all 3 seemed 
to be primarily related to some in- 
flammatory or neoplastic obstruction 
in the lymph nodes. The absence of 
the typical pathological picture in the 
lymph nodes and the lack of examina- 
tion of the small intestine make it 
impossible to include these cases as 
examples of Whipple's disease. 

The cases of Reinhart and Wilson?° 
and of Fitzgerald and Kinny‘, while 
not entirely typical, are, so far as the 
intestinal lesions are concerned, so sim- 
ilar to others in the group that the 
presence of lacteal dilatation is not 
deemed sufficient to exclude them from 
the group. The findings from these 
cases have been included in our tab- 
ulations, but those of the other 8 
cases are not considered. 

The case of Rosen’s?! was retained 
even though the examination did not, 
in the presence of chylous ascites, ex- 
clude obstruction to the thoracic duct. 
Pathologically, it is otherwise entirely 
acceptable. 

Discussion. There have been numer- 
ous theories concerning the patho- 
genesis of Whipple’s disease but they 
have little to recommend their serious 
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consideration. 
mention 


Among them one may 
Jarcho’s'* theory that the 
results from dilatation — of 
the lvmphatics secondary to obstruc- 
tion in the node either congenital 
or from some other unexplained 
cause. Sailer and McGann?" postulate 
the reaction as resulting from fat 
necrosis with lipolytic ferments  serv- 
ing to produce the irritation and 
lipogranulomatosis. Hass'’ has postu- 
lated that the fatty acids with high 
melting point might serve as a source 
of irritation to produce the inflam- 
matory reaction. Reinhart and Wil- 
son’ thought the reaction might be 
secondary to an abnormal excretion of 
fat into the intestine with increased 
resorption. Strvker’s studies on the 
changes in the intestine and lymph 
nodes following prolonged adminis- 
tration of liquid petrolatum are cited 
by Black-Schaffer™ as being highly 
suggestive. However, 
in most cases to 


reaction 


it is impossible 
associate abnormal 
fat ingestion with the pathogenesis 
of the particularly 
diarrhea was in many instances the 
first symptom. Newman and Pope"® 
suggest, as does Jarcho, that the funda- 
mental lesion is an obstruction in the 
lymph node, due to some chronic 
inflammatory process. None of these 
theories except that of Black-Schaffer 
and his associates takes into account 
the association of arthritis, 
and endocarditis so commonly en- 
countered. They suggest that the 
disease may be a sequel to or the 
result of an unidentified systemic. ill- 
ness characterized by inflammation of 
the serous membranes. joints, and 
pericardium. They also postulate that 
the lesions in the gut and the lymph 
nodes may be the result of a phago- 
tactic substance which promotes or 
induces the phagocytosis of an uniden- 
tified substance in the lamina propria 
and of fat in the lymph nodes. Subse- 


disease, since 


serositis. 
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identified — this 
substance as a 


quently they* have 
phagotactic 
protein. 

Fleischmann’ 
sized the 
that the whole disturbance was _ sec- 
ondary to 
— also noted vascular changes 
in his patient but felt that they were 
eat of primary significance. 

It is our belief that Whipple's dis- 
ease is another 
“rheumatic state” 


glyco- 


in his report empha- 
vascular changes and assumed 


circulatory disturbances. 


manifestation of the 
or generalized colla- 
gen disease.* The association in these 
patients of manifestations common to 
this state is striking and occurs with a 
freque nev scarce ‘ly to be attributed to 
coincidence. 

In this connection it seems  signifi- 
cant to us that our second case was a 
fairly typical example of generalized 
disseminated lupus and that our first 
and fourth cases, adult patients, had 
had rheumatoid arthritis as part of 
the clinical picture. 

The third case to date has shown 
no other manifestations of the rheu- 
matic state, but it is not uncommon 
to see for long periods of time an iso- 
lated manifestation of the 
“rheumatic state” in a patient. (It is, of 
course, possible that the lesion in this 
patient differs from the classical group 
and is indeed a congenital anomaly of 
the lymphatics. In favor of this hvpoth- 
esis is the fact that he had a disturb- 
ance of the facial lymphatics, but 
against it is the point that he was free 
of symptoms attributable to the intes- 
tinal lesion until the age of 9 vears. ) 

Though incontrovertible proof from 

pathologic viewpoint is lacking, we 
feel that a strong case can be made 
for the inclusion of intestinal lipo- 
dy strophy in the great group of * aye 
matic” or coll: igen diseases. Early 
the evaluation of any rare clinical 
entity, before accumulated experience 


single 


has placed its pathogenesis on a firm, 


* This concept was first raised in discussions of Case 2 with Dr. James R. Dawson. 
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circumstantial evidence only 
may be marshalled. We have presente d 
the findings from the reported in- 
stances of this rare disease from a clin- 
ical standpoint in order to present the 
over-all clinical syndrome. 

\ brief analysis of these findings 
will, we believe, allow us to hypothe- 
size that Whipple's disease belongs 
in the group as lupus ery- 
thematosus disseminatus, periarteritis 

rheumatoid — arthritis, rheu- 
fever, scleroderma, dermato- 
myositis, serum sickness, and possibly 
others now viewed as examples of col- 
“rheumatic state.” 

In two-thirds of the patients, the 
inanifestations of generalized systemic 
of the gastro-intestinal 
tract antedated the localizing abdomi- 
nal -symptoms by months and even 
vears. The stage of recurrent arthritis, 
lymphadenopathy, malaise, weakness, 
weight loss, chills and fever observed 
in these cases of Whipple's disease are 
symptoms which are common manifes- 
tations of the early phases of dissemi- 
nated lupus ervthematosus or of rheu- 
matoid arthritis. The occurrence of 
of the cases seems 
more than a simple coincidence. The 
frequent occurrence of otherwise un- 
explainable generalized mphadeno- 
pathy is also of considerable impor- 
tance and significance, we believe, in 
this respect. The association of gener- 
lized pigmentation in a degree suf- 
‘icient to require consideration — of 
\ddison’s disease in one-third or more 
i! the cases may be no more than the 
ianifestation of the severe malnutri- 
tion in these patients, but even in this 


basis, 


same 
nodosa. 
matic 

lagen disease or the 


disease outside 


arthritis in 65% 


spect it suggests a systemic disease’ 


' greater magnitude than simple fail- 
re of nutrition due to blockage of the 
itestinal absorption. The concomitant 
nding of erythema nodosum in one 
itient and lupus erythematosus in 
other patient is also of general in- 
rest and significance. 
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The anatomic findings at necropsy 
serve’ even better as a basis for con- 
sidering intestinal lipodystrophy to be 
a disease of general involvement 
(Table 7). An incidence of serositis 
in $2.6% of the 23 cases seen at autopsy 
is a very striking association. Among 
the 19 instances of inflammation of 
serous-lined cavities, there were 14 
with pericarditis, or 60% of the total 
cases coming to necropsy; 10 (437) 
had pleuritis; and 7 (307) had _peri- 
tonitis. In addition to these findings 
there is the fact that 7 (30%) of the 
patients had vegetative endocarditis 
which was active at the time of exami- 
nation and an additional 2 (9%) 
showed healed valvular endocarditis. 
Furthermore, Jarcho’s'* case had 
Aschoff bodies in the myocardium. 

Korsch'!® Fleischmann’ de- 
scribed inflammatory vascular lesions 
of the mesentery in their patients, and 
Fitzgerald and Kinney? and Jones and 
Paulley"™ reporte ‘d vascular lesions in 
the optic fundi in each of their cases. 
Case 2 in our group showed extensive 
retinal exudate. Case 4 in our study 
showed moderate arteriolosclerosis. 
The cases of Glynn and Rosenheim’, 
Reinhart and Wilson?’, and of Hill'* 
showed arteriolosclerosis demonstrable 
in the kidneys. Case 2 of our series 
showed the typical wire-loop glomeru- 
litis of disseminated lupus erythema- 
tosus. 

These associated anatomical find- 
ings, distinct and apart from the lesions 
in the intestines and mesenteric lymph 
nodes, together with the common oc- 
currence of arthritis and other symp- 
toms and findings often seen in other 
examples of collagen disease seem to 
us to justify the assumption that 
Whipple’s intestinal lipodystrophy _ is 
another manifestation of that reac- 
tion group. We believe that these 


associations might have been reported 
more commonly if some findings had 
not been ignored as being unrelated. 
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It seems altogether probable to us 2. The reported cases of Whipple's 
that a more careful search, of the disease have been analyzed to present 
mesentery,, for example, directed to- an over-all clinical picture of the dis- 
ward lesions associated with the rheu- ease as represented by a total of 26 
matic state will result in further clari- 
fication of this remarkable association. 
Summary. 1. Four cases of Whipple's 
intestinal lipodystrophy from the files 
of the Medical and Pediatric Services, 
Vanderbilt University Hospital, have 4. The thesis js advanced _ that 
been added to the case reports of Whipple's disease is another manites- 
Whipple's intestinal lipodystrophy. tation of the “rheumatic state.” 


acceptable cases. 
3. The various ideas concerning the 
pathogenesis of Whipple's disease have 


been reviewed 


The authors wish to acknowledge the aid and advice given by Dr. John L. Shapiro, of the 
Department of Pathology, in the preparation of this manuscript. 
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IN their original published reports 
on the pharmacological properties of 
Myanesin¢ (a, B, dihydroxy-y  (2- 
methyl-phenoxy) propane), Berger and 
Bradley? stated that small doses 
selectively depressed reflex excitability 
of the spinal cord and larger doses 
produced an “ascending depressant 
action on the central nervous system”. 
They postulated its usefulness in ob- 
taining muscular relaxation during 
light anesthesia. Later, Berger! added: 
It should prove useful in the treat- 
ment of spastic paralysis, hypertonic 
states and tremors”. Spasticity is due 
to the exaggeration of the normal fa- 
cilitatory stimuli on the lower motor 
neurones with or without a_ release 
from inhibitory influences'*, their 
‘perimental studies with cats Hen- 
neman, Kaplan and Unna!"' found 
lolserol would abolish facilitation and 
hibition of stretch reflexes originating 
m various levels of the central ner- 
ous system. The site of this depres- 
it action was determined to be on 
ie internuncial neurones in the spinal 
ey matter and on both the facilita- 
ry and inhibitory centers in the 
‘in. Therefore, they concluded that 
types of spasticity should respond 
treatment with this drug. 
rhe results of clinical trials with 


Tolserol have been contradictory and 
disappointing, except in the acute 
muscle spasms of the rheumatic dis- 
orders, the “acute low back”, and in 
the discogenic syndromes'*"*. Mallin- 
son'4, Wilson'’, and Davison® con- 
firmed its value in obtaining adequate 
abdominal relaxation during  anes- 
thesia; but these results have been 
challenged by Gray* and Woolmer*’. 
Griffith and Cullen'’ believe it pro- 
duces muscle relaxation only in an 
anesthetized patient. 

Similarly, there have been contra- 
dictory reports concerning the effec- 
tiveness and optimum method of 
administration of Tolserol in the spas- 
tic disorders. Henneman and Scherrer'? 
were able to relieve all tvpes of experi- 
mental spasticity in cats. In human sub- 
jects, Schlesinger, Drew and Wood'"* 
diminished the overactivity of the 
stretch reflex with Tolserol intrave- 
nously. Berger and Schwartz* adminis- 
tered the drug orally and obtained a 
diminution of spasticity which was 
associated with a reduction or absence 
of abnormal muscular discharges on 
electromyograms. Their hemiplegic 
and spastic diplegic patients sustained 
an improvement of function in the 
paralyzed limbs without depression of 
voluntary power. However, Stephen 


resent address: 425 Park Avenue, Patterson, N. J. 
Supplied through the courtesy of E. R. Squibb and Sons under the name of “Tolserol.” 
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and Chandy'S administered the Tol- 


serol intravenously and could not 
obtain relief of spasm in cases with 
spinal cord lesions. 

Artane®, N-piperidy] )-1-phenyl- 


hydrochloride, 
of the newer synthetic anti- 
spasmodic compounds®. Its phar- 
macological activity closely resembles 
atropine, but _ its parasympatholytic 
activity is less than that of atropine. 
In low doses it produces a mild de- 
pression of the central nervous system 
and larger 
excitation which is common to the syn- 
thetic as well as the naturally occur- 
ring antispasmodic preparations. 


is one 


in doses it causes an 


The clinical effectiveness of Artane in 
reducing or abolishing the tremor and 
rigidity of Parkinson’s disease had been 
observed by of However, 
Tolserol was relatively ineffective in 
this same group of Parkinson patients. 
In view of these data, the present study 
was undertaken to evaluate and com- 
pare the clinical effectiveness of both 
drugs in a variety of spastic neurologi- 
cal We here report on 
the therapeutic effect of Artane and 
Tolserol in 47 patients, all of whom 
spasticity of one or 
tremities. 


one 


disorders. 


more 


Clinical Material and Method. There were 
14 patients with hemiplegia or hemiparesis 
due to cerebral 25 patients with 
paraplegia, paraparesis or tetraparesis due 
to spinal cord disease, and 8 patients with 
cerebral palsy. All but 6 cases were observed 
on the Neurological or Rehabilitation wards 
at Bellevue Hospital. These 6 cases were 
carefully followed at weekly intervals in the 
out-patient department (see Table 1). 


damage, 


Prior to the administration of drugs, each 
patient was given a medical examination, in- 
cluding careful neurological study and an 
evaluation of his ability to perform the func- 
tions inherent in daily living. These func- 
tions consisted of those activities considered 
and commonly _ performed 
during a 24-hour period. Each patient had a 
sufficient degree of spasticity and disability 


necessary most 


* Supplied through the courtesy of Lederle 


EFFRON, SCHULTZ: 


so that if the drug were therapeutically effec- 
tive it could be noted subjectively and ob- 
jectively. In no instance was a patient either 
improving or deteriorating rapidly enough to 
interfere with the clinical observations. 

The therapeutic effectiveness of each drug 
was determined by the spontaneous subjec- 
tive response of the patient as well as by ob- 
jective criteria. When the patient reported 
this result 
checked by placebo medication. The objective 
criteria 


subjective improvement, was 


were determined by the change in 
resistance to passive stretch on moving the af- 
fected joint, or joints, through a full range of 
motion and the ability to pertorm, or to per- 


form more easily, those activities previously 


tested. The results were confirmed by the 
independent observations of both authors. 
Each drug was administered for a mini- 
mum period of L month. With Artane the 
initial daily dose was 2 mg., and this was 
progressively increased to a maximum of 


20 mg. a day in 4 divided doses by the end 
of the 3rd week. The patient was then main- 
tained on this maximum dos 
administered orally 


Polserol was 
as an elixir in every case: 
in addition, tablets or capsules were given 
either alone or to supplement the elixir. The 
initial dose was 1.5 3 divided 
doses, and this was progressively increased to 
a maximum of 5 divided 


doses. In a few cases as much as 1.5 gm. was 


gm. a dav in 


gm. a day in 5 


administered every 3 hours (day and night 
for ] week. Eleven Cases received Tolserol 
intravenously. 

Results. The clinical results were 


classified into 4 groups (see Tables 2 
and 3) as follows: Group A, no sub- 
jective or objective improvement: 
Group B, subjective improvement not 
maintained with placebo medication. 
or no subjective but slight objective 
improvement; Group C, definite sub- 
jective and slight objective improve- 
ment; and Group D, marked subjective 
and objective improvement. 
Hemuparesis. A total of 14 patients 
with spastic hemiparesis due to cer- 
ebral disease were treated with Artane 
or Tolserol. Eleven of these patients 
received Artane, and 10 received Tol- 
serol. Eight of these were given each 
of the compounds. With Artane, ¢ 
patients had no subjective or objec 
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TABLE 1. 


AND TOLSEROL IN TREATMENT OF SPASTIC DISORDERS 


CLASSIFICATION OF 47 SPASTIC PATIENTS TREATED 
WITH ARTANE AND OR TOLSEROL 


Hemiparesis (14) 


Cerebro-vascular accident 8 
Cranio-cerebral trauma 2 
Intracranial neoplasm 1 
Chronic arachnoiditis l 
Brain abscess (post-operative ) l 
Chronic basal meningo-encephalitis 1 

Paraplegia, Paraparesis or Tetraparesis (25) 
Traumatic spinal cord injury t 
Erb’s spastic paraplegia 3 
Spinal cord neoplasm & vascular abnormalities 5 
Multiple sclerosis 6 
Chronic arachnoiditis 3 
Undiagnosed spinal cord disease t 
25 

Cerebral Palsy (8) 

Tension athetoid 5 
Spastic 3 
Toran 


TABLE 2.) DEGREE OF IMPROVEMENT IN 42 SPASTIC PATIENTS 
TREATED WITH ARTANE 
Number 
Type of case of cases Group A* Group B* Group C* — Group D* 
Hemiparesis 11 6 + 1 0 
Paraplegia, Paraparesis 
or Tetraparesis 23 16 2 5 0 
Cerebral Palsy ; 4 2 1 0 
Toran 42 27 s 7 0 


* Group A: 
* Group B: 


* Group C; 
* Group D: 


TABLE 3. 


No subjective or objective improvement. 

Subjective improvement not maintained with placebo medication, 
or no subjective but slight objective improvement. 

Definite subjective and slight objective improvement. 

Marked subjective and objective improvement. 


DEGREE OF IMPROVEMENT IN 41 SPASTIC PATIENTS 
TREATED WITH TOLSEROL 


Number 


Type of case of cases Group A* Group B* Group C* Group D* 
Hemiparesis 10 + 4 2 0 
Paraplegia, paraparesis 

or Tetraparesis 23 12 5 6 0 
Cerebral Palsy be 5 1 2 0 
Toran 41 21 10 10 0 


* See footnotes of Table 2. 
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tive improvement; 4 cases showed 
minimal improvement, which was sub- 
jective in 1 and objective in 3. One 
patient reported subjective improve- 
ment which confirmed by a 
diminution of spasticity in the affected 
extremities but did not provide an 
increase in functional activities. With 
pagans 4 patients had no subjective 

r objective improvements, 4 had only 


Was 


objective improvement, and 
2 showed slight improvement both 
subjectively and objectively. One of 


these patients with a severely painful 
frozen shoulder had definite relief of 
pain and increased passive range of 
motion at the shoulder joint. 
PARAPLEGIA, PARAPARESIS OR TETRA- 
PARESIS. Twenty-five patients with spas- 
ticity due to spinal cord disease were 
evaluated. Only the lower extremities 
were affected in 16 of these patients, 
and 9 had spasticity of the 4 extrem- 
ities. compound was adminis- 
tered to 23 patients of this group, and 
21 of them received both Artane and 
Tolserol at different times. Artane had 
no therapeutic effect in 16 patients. 
Two patients reported slight subjective 
improvement. Five cases had both sub- 
jective objective improvement 
manifested by a reduction of spasticity. 
In 2 of the latter cases the improvement 
was translated into increased functional 
ability, so that the patients no longer 
dragged their feet heavily along the 
floor while walking. Tolserol had no 
therapeutic effect in 12 patients. Slight 
subjective as well as objective im- 
provement in terms decreased 
spasticity was recorded in 6 cases. In 
only 1 of these cases was the patient 
able to show any increase of functional 
aniity. and that was only slight. In 
2 of the 6 cases there was, in addition. 
a reduction of involuntary painful 
flexor spasms of the lower extremities. 
CEREBRAL Patsy. Artane and Tolserol 
were administered at separate times 
to 8 cerebral palsy patients. Artane 
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provided no beneficial response for 5 
patients. Two patients reported sub- 
and 1 
subjective as well as objective im- 
Again, 
provement was merely a diminution 


jective improvement, showed 


provement. the objective im- 
of resistance to passive stretch. With 
Tolserol, 5 patients had no therapeutic 
response, 1 reported subjective 
provement, and 2 patients showed both 
subjective and objective improvement. 
One of the latter had difficulty” in 
walking because of a marked scissors 
gait. With the there 
mild diminution of spasticity and less 


Tolserol was a 
crossing of the legs. 

Five hemiparetics, 3 spinal cord 
cases and 3 cerebral palsy cases _re- 
4000 to 
approxi- 
mately minute. All 
patients became drowsy and most of 
them complained of feeling “drunk”, 
Two patients to whom the infusion was 
given rapidly pale, 
nauseated and vomited several times. 
Of the hemiparetics, there 
clinical improvement in 1 patient, there 
was slight subjective improvement. in 
2. and the remaining 2 patients showed 
slight subjective and objective 
provement not translatable into func- 
tional gains. Of the 3 spinal cord cases, 
1 had no therapeutic improvement, a 
2d had slight objective improvement 
as manifested by decreased spasticity, 
and 
iieetine improvement as indicated by 
a similar diminution in spasticity plus 
the ability to walk teil dragging 
his foot the floor. Of the 3 
cerebral palsy cases, 2 were tension 
athetoids in whom the ‘re was no thera- 
peutic response, and 1 was a spastic 
who showed decreased spasticity but 
no functional improvement. All effects 
were transitory, and rapidly subsided 
soon after the infusion was discon- 
tinued. 


ceived Tolserol intravenously, 
6000 meg. of 
60 
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ARTANE AND TOLSEROL IN TREATMENT OF SPASTIC 


Tox Errecrs. <Artane. Eleven 
(26.2%) of the 42 patients to whom 
Artane was administered complained 


of side effects. Eight of these patients 
had a feeling of lassitude. In only 3 pa- 
tients, however, were the side ‘effects 
sufficiently severe to require discon- 
tinuance of the medication: 1 had 
marked anorexia. Another patient 
developed a papular rash, most marked 
over the chest, which disappeared 
when the drug was withdrawn and 
reappeared when the drug was given 
a 2d time but not a 3d time. A 40- 
vear old man, who had been receiving 
10 mg. of Artane a day in 3 divided 
became confused disori- 
ented 3 days after the dose had been 
raised to 5 mg. t.i.d. He cleared mental- 
ly on the day after the medication was 
discontinued. Dryness of the mouth 
was an occasional complaint, but this 
action of Artane was an advantage in 2 
of the cerebral palsy cases where sialor- 
rhea was a complic: iting feature of the 
disease. 

Tolserol. Nine (21.9%) 


tients to whom 


dose 


of the 41 pa- 
Tolserol was admin- 
istered complained of side effects, but 
these did not necessitate the discon- 
tinuance of the drug except for 1 case; 
in this patient, diarrhea recurred each 
of the 3 times the drug was adminis- 
tered. Seven patients complained of a 
slight feeling of dizziness beginning 15 
minutes after the administration of the 
drug and lasting 30 to 60 minutes even 
with an individual dose as small as 
0.5 gm. 

A review of the results 
of therapy with Artane and Tolserol 
demonstrates that both compounds are 
relatively ineffective in the treatment 
of spastic disorders. The positive re- 
sponses obtained were consistently of 
i minimal degree and could be seen 


Discussion. 


only by careful clinical observation. 
in no case was there an important 


improvement in function. In the entire 
group of 47 patients, it would be of 


DISORDERS DOD 


slight advantage to the patient to con- 
tinue medication in only 8 cases. One 
was the patient with cerebral palsy 
who obtained a diminution of adduc- 
tor spasm as previously described. Two 
spinal cord patients had a reduction in 
painful involuntary flexor spasms. Two 
spinal cord patients and 1 hemiparetic 
had slight improvement in gait. One 
hemiparetic had decreased pain in a 
frozen shoulder, as already mentioned. 
In the case of chronic post-basal men- 
ingo-encephalitis, there was a reduction 
in the extreme restlessness and neck 
retraction. Tolserol was responsible for 
this minimal improvement in 7 of these 
cases. 

Of the 36 patients who received each 
of the drugs, the results were equally 
ineffective 30. In the remaining 6 
cases, Tolserol provided a better re- 
sponse than Artane, but it is to be 
emphasized that this response was 
minimal. 

The response to therapy could not 
be correlated with the etiology of the 
lesion, its level in the central nervous 
system or the degree of spasticity. 

It is of interest that Tolserol was 
no more effective in alleviating the 
rigidity of Parkinson’s disease than the 
types of spasticity described above. 
On the other hand, artane was thera- 
peutically effective in approximately 
70% of cases of Parkinson’s disease* 7’, 
although of no therapeutic value in 
the spastic disorders. 

Summary and Conclusions. 1. The 
effects of Artane and Tolserol were 
studied in 47 patients with spasticity 
due to disease of the central nervous 
system. 

2. Both compounds were relatively 
ineffective in the treatment of spastic 
disorders. 

3. There was no correlation between 
the response to therapy, the etiology 
of the lesion, its level in the central 


nervous system or the degree of spas- 
ticity. 
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Tue search for a drug capable 
curing peptic ulcer continues to engage 
the interest of experimenters and clini- 
cians alike. The literature persistently 
contains descriptions of new drugs and 
reports dealing with the effects of ear- 
lier introduced preparations. It is the 
purpose of this review to summarize 

urrent knowledge regarding some of 
the newer preparations and recently 
reported data pertaining to the action 
of some relative ly older drugs which 
ontinue to attract clinical attention. 

The bibliography at the end of this 

view has been arranged so that appro- 

riate references appear separately for 
ich of the drugs considered. No at- 
mpt has been made to present in its 
utiretv the voluminous literature deal- 
¢ with these drugs. Rather. certain 
eterences have been selected because 
* Drs. Herbert Hyman, S. Philip Bralow 


rts which serve as the 


they are considered representative of 
more recent reports, or because they 
are in themselves comprehensive sur- 
vevs. 

Banthine. Banthine (beta-diethvlami- 
noethy] xanthene-9-carboxylate metho- 
bromide) is a quarternary ammonium 
salt with an anticholinergic action’. In 
the parasyvmpé athetic nervous system it 
not only blocks the transmission of im- 
pulses at the ganglionic synapse, but 
also exerts an atropine-like action at 
the post-ganglionic nerve endings. In 
the sympathetic nervous system its 
blocking action is only on the ganglionic 
synapse and larger amounts of the 
drug are required to produce this effect. 

Experimental observations in animals 
and in man have demonstrated effective 
inhibition of gastrointestinal motility 
and reduction in gastric secretion fol- 


ind Seymour Shore assisted in compiling the 


basis for this review 
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lowing oral or parenteral administration 
of the 


inhibitory 


. In general, the motor 
y action of banthine is more 
constant and predictable than its effects 
on gastric Banthine mark- 
edly reduces fasting gastric 

dogs with 


secretion’> 
secretion 


10 


vagally intact pouches'’, 


pyloric-ligated rats*, normal 
subjects***, and duodenal ulcer pa- 
significantly inhibits 
the 24-hour gastric secretion in dogs 
with vagally intact whole stomach 
pouches while on a standard diet"’. 
Histamine-stimulated gastric secretion 


may also be partially inhibited as shown 
in pouch dogs*'’, normal human sub- 
jects?, and duodenal ulcer patients" 

The drug appears to have little or no 
inhibitory effect, however, on gastric 
secretion provoked by insulin hypo- 

In comparison with atropine, the 
gastric motor inhibition produced by 
banthine in man appears to be more 
pronounced and longer lasting, particu- 
larly after oral each drug*, 
The relative action of atropine and 
banthine in reducing volume and 
acidity of gastric secretion is more dif- 
ficult to compare. Whatever advantage 
there may be, would seem to lie with 
banthine. Thus, Lyons and Grimson‘ 
found that in human subjects, ordinary 
clinical doses of banthine, parenterally 
or by mouth, reduced the volume and 
acidity of gastric secretion more con- 
sistently, to a greater degree, and for a 
longer time than equivalent doses of 
atropine. Benjamin, Rosiere, and Gross- 
man* established a potency ratio of 
atropine to banthine for equivalent 
degrees of inhibition of histamine- 
stimulated gastric secretion of 1 to 20 in 
dogs with vagotomized pouches of 
the entire stomach, and of 1 to 8 in 
human subjects. In the latter, 1.2 mg. 
of atropine sulfate produced about the 
same inhibitory effect as 10 mg. of 
banthine, when both drugs were given 
subcutaneously. It should be 


doses of 


noted 
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that this is as large a dose of 
as can ordinarily be 
tients, 
mg. of banthine 
terally without producing intolerable 
toxic reactions. Shay, and 
Jamison” found the eflects 
of atropine and banthine to be essen 
tially equal in pyloric-ligated rats when 


atropimie 
tolerated by pa 
than LO 
given paren 


whereas larger doses 


may be 


Cruenstein, 
inhibitory 


both drugs were given subcutaneously 
in a dose of 0.3 mg. per 100 gm. of body 
weight. given 
to an average (210 mg. tor a 70- 
kg. man) would be prohibitiveh toxic, 
although far less so for banthine 
for atropine. 
The gastric 
thine in man may be observed within 
minute following injec- 
tion, and within 20 to 30 minutes after 
oral ingestion. 


Doses of this magnitude 
man 


than 
inhibitory action of ban- 
intravenous 
The degree and duration 


of inhibition vary with the 
method of administration: 


dose and 
inhibitory 
effects may persist as long as 6 to $ 
hours following an oral dose of 100 mg., 
or 2.0 mg. per kg. of body weight’. 
Dryness of the mouth and blurring of 
effects, 
cially with larger doses. These reactions 
tend to disappear or diminish as the 
is but at 
severe enough or troublesome 


vision are common side espe- 


continued times are 
enough 
to require reduction in dosage or even 
cessation of Difficulty 

1 bladder emptying is another f: tirly 
common side effect which may prove 
especially troublesome in patie nts with 
prostatic obstruction. There appears to 
be a wide safety between 
therapeutic and toxic doses. Save for 
behavior manifestations suggesting cen- 
tral nervous system stimulation in 6 
patients with emotional instability’, no 
evidence of chronic toxicity has vet 
been re din pe atients receiv ing 
therapeutic doses of the drug. The 
tablets themselves are extremely bitter 
and the patient should be 
not to chew them. 

In the treatment of ulcer disease, the 


administration. 


range of 


cautioned 
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originally recommended dose was 100 


mg. every 6 hours day and night. Grow- 
ing clinical experience has made_ it 
clear, however, that smaller doses may 


effective 
subjective response in many patients. 
It has been recommended that as a pro- 
phylactic measure, half of the full 
therapeutic dose should be taken as 
maintenance therapy after apparent 
healing of the ulcer, with the patient 
instructed to revert to the full dose in 
the presence of unusual situational 
stress or in the event symptoms recur. 
Clinical results obtained to date are 
highly However, 
evaluation should be reserved pend- 
ing further trial and longer observation. 
It is already clear, and perhaps worthy 
of emphasis in view of the enthusiasm 
with which the drug has been clinically 
applied. that banthine, while useful 
unquestionably valuable, still 
not invariably effective and is attended 
‘actions which make it intoler- 
ible to many patients. 
Hexamethonium. Hexamethonium 
iodide (C6) is a member of a homolo- 
gous series of polymethvlene-bistri- 
iethvl-ammonium compounds. The 3 
‘mbers of this group which haye 
‘* en studied act alike in blocking the 
ransmission of nerve impulses but ap- 
pear to differ in their points of action. 
Compound C10 affects the neuro- 
junction of smooth muscle. 
reby exerting a curare-like action. 
npound C5 acts mainlv at the pre- 
glionic sympathetic svnapses and is 
vasodilator. ( ‘ompound C6 does not 
vhibit a curare-like action and has no 
irked effect, on blood pressure but 
profound effect on 
istric secretion and motilitv. 
Verv few observations have been 
ide to date on this interesting block- 
zg agent. Following intramuscular in- 
tion of 100 mg. of C6, fasting gastric 
retion fell immediately in each of 
patients with duodenal ulcer and 


be emploved with equally 


ne 
encouraging 


by side re 


} 
isculal 


pears to have 


was followed by a period of complete 
achlorhydria'™. In most cases the fall 
in gastric acidity persisted for about 4 
hours. In these same ulcer patients C6 
prevented to some extent the expected 
secretory response to insulin but did 
not alter the response to histamine. 
When the compound was given in a 
dose of 100 mg. intramuscularly every 
4 hours, the volume of night secretion 
was reduced by more than half and 
aciditv was marke dly lowered. 

These same observers also re ported! 
that intragastric instillation of 500 mg. 
of C6 in 10 fasting duodenal ulcer pa- 
tients resulted in achlorhydria in 5 and 
a substantial fall in acidity in 3. They 
found that all hexamethonium halides 
successfully reduced gastric secretion, 
with the iodide and bromide exceeding 
the chloride in degree of effectiveness. 

In contrast to these observations, 
Douthwaite and Thorne’? found that 
100 mg. of C6 given intramuscularly 
to 7 duodenal ulcer patients lowered 
only slightly the acid curves in 6 of 
the 7 after a gruel test meal. Only one 
ot the 7 displaved achlorhvdria and in 
this case the control acid curve was 
low. Similarly. Scott and his associ- 
ates'® found that the acid level in 6 
of 10 duodenal ulcer patients was un- 
affected by a test dose of C6 and that 
in these same 10 patients interval gas- 
tric analvses during continuous treat- 
ment with C6 showed no evidence of 
progressive diminution. Shav. Gruen- 
stein, and Jamison’® found that aside 
from a decrease in output of total 
hydrochloric acid. C6 had no signifi- 
cant effect on fasting gastric secretion 
in pvloric-ligated rats. 

The effect of C6 on motor activity 
of the stomach appears to be signifi- 
cant. Complete inhibition of gastric 
motility for from 3% to 4% hours was 
noted in records obtained in 10 active 
duodenal ulcer patients’ Another 
group of 7 patients with duodenal ulcer 


showed notable delay in gastric empty- 
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ing of a barium meal when 100 mg. of 
C6 was given intramuscularly % hour 
before the meal", 

Side effects are fairly common and 
may be distressing. Suffusion of the 
conjunctiva is almost constant and may 
appear within a few minutes. Syncope 
and faintness accompanied by a fall in 
blood pressure and an elevation in 
pulse rate on standing appear to be 
common!*'*:'%, Blurring of vision and 
dryness of the mouth are other reac- 
tions described by some patients. In 
general, these side effects tend to be- 
come less pronounced as administration 
of the drug is continued. 

Clinical observations of the ther- 
apeutic effect of C6 in duodenal ulcer 
is limited at this time to 1 group of 10 
patients'®. All were given an ordinary 
diet, with alkali as needed for severe 
pain, and 500 mg. of hexamethonium 
bromide by mouth at 8 a. m., 2 p. m. 
and § p. m. Of the 10, 6 completed a 
24-week course of Four 
were greatly improved, 2 continued to 
have mild ee 1 defaulted after 
S weeks, 1 developed pyloric stenosis 
after 7 weeks, and 2 suffered severe 
relapses after initial improvement. 
Clinical improvement was not always 
accompanie -d by demonstrable reduc- 
tion in gastric acidity. 

Though these results were much 
better than those obtained in a control 
group of 10 patients given a placebo, 
they are not impressive. A great many 
more patients must be observed and 
further studies carried out before this 
drug can be evaluated. 
Tetraethylammonium. Tetraethylam- 
monium (chloride bromide) is. still 
another blocking agent which has been 
applied in pe ptic ulcer therapy. It pre- 
vents transmission of impulses from 
the preganglionic fibers to the ganglion 
cells in both the sympathetic and para- 
sympé athetic nervous systems. Gastric 
secretion and gastrointestinal motility 
have been shown to be reduced effec- 
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tively following intravenous or intra- 
muscular administration of the drug'® 
The duration of effect varies 
with the dose, but pre-existing secre- 
tory and motor status is ordinarily re- 
covered within 3 hours. 

More recently it has been shown that 
tetraethylammonium chloride, given 
intravenously to dogs in a dose of 10 
ing. per kg. of body weight, 1) marked- 
ly decreases the gastric secretory re- 
sponse to sham feeding, 2) decreases 
gastric secretion induced insulin 
hypoglycemia, 3) decreases the gastric 
secretory response to mechanical dis- 
tention, 4) has no effect on histamine- 
induced gastric secretion, and 5) signif- 
icantly inhibits gastric secretion pro- 
voked by 0.05 mg. of urecholine given 
pare nterally eve ry 10 minutes, but does 
not influence gastric secretion follow- 
ing doses of 0.1 mg. of urecholine every 
10 minutes**. The faSting gastric secre- 
tion of pvloric-ligated rats, on the 
other hand, is apparently not affected 
by tetraethvlammonium**, 

Gastroscopic observations in 10 pa- 
tients given 200 mg. of tetraethylam- 
monium chloride intravenously showed 
that within 30 to 90 seconds after in- 
jection of the drug the gastric mucosa 
became pale, and within 3 to 5 minutes 
became maximally blanched. Simulta- 
neously, peristi ‘lic activity diminished 
and finally stopped, and the gastric 
rugae became flat2!. 

Earlier reports of clinical effective- 
ness of tetraethylammonium in reliev- 
ing pain in patients with peptic ulcer" 
have been confirmed'*. It still seems 
that the greatest field of usefulness of 
this drug in ulcer therapy is in the 
management of the ulcer patient with 
night pain or of the patient with severe 
acute distress requiring immediate re- 
lief. Postural hypotension continues to 
be the princip: al problem with respect 
to side reactions. 

Dibutoline. Dibutoline (dibutylure- 
thane of dimethylethyl-beta-hydroxy- 
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ethy] ammonium sulfate), a choline 
derivative, exerts a depressant effect on 
the postganglionic receptor substance. 
In normal human subjects and patients 
with peptic ulcer, parenteral adminis- 
tration of the drug significantly re- 
duces gastric and secre tory?" 
‘ activity. Fasting gastric secretion in 
pvloric- -ligated rats is also significantly 
diminished after subcutaneous injec- 
dibutoline*’. For effective re- 
sults the dose in man should be of the 
30 mg. (20 to 40 mg.). 
The use of doses smaller than this may 
failure to obtain better 
depressant action in some 


tion of 
magnitude of 


account tor 
gastric 
studies". 
The drug has the advantage of act- 
ing within a few minutes after sub- 
cutaneous injection. It has the addi- 
tional advantage over atropine — of 
producing fewer and less marked side 
reactions. In degree of effectiveness it 
compares favorably with atropine and 
even With banthine in respect to reduc- 
tion in gastric activitv"". It ap- 
to be somewhat less effective 
than atropine and definitely less effec- 
ve than banthine in depressing gastric 
secretion??? 
The duration of action of dibutoline 
long. Ordinarily, depressant 
ffects of the drug become dissipated 
within 2 to 3 hours after administration, 
so that repeated doses are required at 
hour intervals. Moreover, the drug is 
neffective when given by mouth?®, 
disadvantages militate against 
ts widespread adoption as a_ ther- 
‘peutic agent in ulcer management. 
ACTH and Cortisone. The applica- 
tion of pituite adrenocorticotropic 
hormone (ACTH) and cortisone to the 
reatment of chronic gastroduodenal 
lcer stems in part from bits of evi- 
‘ence suggesting the possibility of 
ituitary—gonadal mechanism in the 
athogenesis of peptic ulcer*®**, and 
| part from reasoning from association. 
regnancy, as a rule, has an ameliora- 
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ting effect on the symptoms of peptic 
ulcer as well as on those of rheumatoid 
arthritis. Since cortisone and ACTH 
are apparently beneficial in the latter 
disease**, it was reasoned that these 
materials might prove equally bene- 
ficial in ulcer disease**. 

Support for this hypothesis was af- 
forded by observations indicating that 
patients with duodenal ulcer excrete 
significantly lower amounts of 
oxycorticosteroids during periods of 
ulcer distress than do eorunal subjects 
or the same ulcer patients during symp- 
tom-free periods**. Initial observations 
in a series of Mann—Williamson dogs 
(dogs operated on in such a fashion 
that jejunal ulcer develops) appeared to 
lend further support to the hypothesis**. 


The average postoperative survival time 


of animals treated with cortisone was 
approximately 40% longer than that of 
animals treated with ACTH and twice 
that of the control animals. At the time 
of the report, only 1 of the 11 control 
dogs had survived for 6 months after 
operation, whereas 4 of the 6 cortisone- 
treated dogs and 2 of the 6 ACTH- 
treated dogs were still alive at the end 
of 6 months. However, histologic exam- 
ination of the ulcers in the ACTH and 
cortisone-treated Mann—Williamson 
dogs failed to disclose evidences of 
healing or other changes significantly 
different from those in the untreated 
control animals*®. 

Standing in contrast with these ob- 
servations is a growing body of evi- 
dence indicating that ACTH and cor- 
tisone may not only be ineffectual but 
may actually be harmful in ulcer dis- 
ease. Administration of 100 mg. of 
ACTH daily to normal subjects results 
in an immediate and marked increase 
in 24-hour excretion of uropepsin, an 
enzymatic substance present in urine 
and believed to originate from pepsino- 
gen, the precursor of gastric pepsin*® 
ACTH given to patients with active 
peptic ulcer in doses of 40 mg. daily 


) 


also produced an impressive rise in 
uropepsin excretion, although the in- 
crease did not appear until about the 
seventh day of treatment. ACTH, given 
by Gray and his associates** to experi- 
mental subjects in doses of 80 to 120 
mg. daily for the 10 to 21 davs, pro- 
duced an immediate and marked in- 
crease 24-hour urinary excretion of 
uropepsin and a significant rise in gas- 
tric juice pepsin within 7 to 14 days. An 
identical rise in uropepsin excretion 
was also observed following the ad- 
ministration of cortisone orally or intra- 
muscularly. Of interest is the observa- 
tion by these investigators that elevated 
uropepsin excretion followed repeated 
injections of 0.6 mg. of epinephrine at 
6-hour intervals for 4 days. This rise 
was associated with a significant fall 
in the level of circulating eosinophils. 

Reports have appeared of lack of 
response of duodenal ulcer symptoms 
to cortisone®* and of aggravation of 
symptoms, hemorrhage, and_perfora- 
tion following eae administra- 
tion of A disconcerting 
feature in these patients is the obscur- 
ing effect of ACTH on the clinical 
signs of perforation. Temperature ele- 
vation is relatively low, leukocytosis is 
minimal, and abdominal rigidity may 
or may not be present despite the 
presence of diffuse peritonitis. 

On the basis of the available evi- 
dence, therefore, it would appear that 
cortisone is not to be recommended 
for use in ulcer patients and ACTH is 
definitely contraindicated in this dis- 
ease. 

Enterogastrone —_(Enteroanthelone). 
Enterogastrone, a hormonal agent 
elaborated by the intestinal mucosa 
when in contact with fat or sugar, 
inhibits motor and secretory activity 
of the stomach. Potent extracts of 
hogs intestine have been prepared 
which significantly depress gastric se- 
cretion in dogs when given intrave- 
nously, presumably because they con- 
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tain enterogastrone. This property en- 
couraged the trial of such concentrates 
in ulcer therapy. 

Available enterogastrone 
trates cannot be administrated safely 
to man intravenously. When adminis- 
tered by other routes, past efforts to 
inhibit gastric secretion in man have 
failed to produce significant or even 
predictable results** Recently re ported 
efforts along this ne have proved 
equally unsucce »ssfult! 46.49, 

Administration — of 
concentrates to Mann—Williamson 
dogs, subcutaneously and intramus- 
cularly, appeared to have beneficial 
healing and immunizing effects on this 
type of experimental ulcer, without 
inhibiting acid secretion. This led to 
the concept that these concentrates 
contain an anti-ulcer component for 
which Sandweiss suggested the name 
“anthelone” (anti, helkos, 
ulcer ). 

The beneficial results obtained by 
Ivy and his associates with their spe- 
cially prepared enterogastrone —con- 
centrate in Mann—Williamson dogs 
prompted Greengard and his co-work- 
ers to employ the material in ulcer 
patients. The immediate clinical results 
appeared to be encouraging. However, 


concen- 


enterogastrone 


against; 


subsequent studies by others employing 
commercial prepari ations of enteroan- 
thelone ally as well as by 
mouth resulted i . little or no benefit, 
either in ulcer sitive or in Mann— 
Williamson dogs**. Still more recent 
reports confirm the ineffectiveness of 
present commercial preparations of 
enteroanthelone, both in Mann—Wil- 
liamson dogs**? and in ulcer pa- 
tients*?:?, 

In addition to the enterogastrone 
concentrate specially prepare d by Ivy 
and his associates in their laboratory, 
and the commercial preparations used 
by the other workers cited above, still 
other musosal and submucosal extracts 
of hogs’ stomach and duodenum, desic- 
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cated and defatted raw whole mam- 
malian duodenum (“Viodenum”), and 
unspecified protein-free preparations of 
stomach and small intestine (“Robu- 
den” been prepared and em- 
ployed in the treatment of ulcer. Re- 
cent ein indicate that these prepa- 
rations likewise are without benefit in 
ulcer 

It is important to note that differ- 
ences may exist in the various prepara- 
enterogastrone concentrates 
which may significantly affect or alter 
their action in man or other animals* 

Urogastrone (Uroanthelone). 
gastrone is a hormone-like gastric sec- 
retory depressant present in urine. Its 
name is derived from its close resem- 
blance in action to enterogastrone. Like 
enterogastrone, it has inhibitory 
effect on gastric secretion when given 
intravenously to dogs, but does not 


tions of 


significantly or consistently alter gas- 
tric secretion when given amcutann- 
ously or intramuscularly to man**'. As 


in the case of enterogastrone concen- 
trates, it likewise has prophylactic and 
therapeutic effects on Mann—William- 
son ulcers in dogs, without influencing 
vastric secretion®*. The anti-ulcer fac- 
tor responsible for these effects has 
been designated “uroanthelone” to dis- 
inguish it from the anthelone present 
n intestinal extracts. 

Previous efforts at treating ulcer pa- 
tients with uroanthelone prepared from 
pregnancy and nonpregnancy 
rine vie encouraging immediate 
linical results, but the recurrence rate 
‘ter therapy was stopped proved to be 
isappointingly high**. 

The most recent preparation to ap- 
ear is “Kutrol”, an extract prepared 
rom treshly collected, mid-term preg- 
int mares urine. The buff-colored 
norphous powder present in each 
ipsule contains 75 mg. of extract 
presenting the material derived from 
0 to 900 cc. of urine. The recom- 
ended dose in the treatment of ulcer 


human 


disease is 2 capsules 4 times daily, » 
hour before meals and at bedtime. 

Studies in ulcer patients indicate that 
the material does not alter gastric 
secretion when taken by mouth**, al- 
though it is alleged to have an inhibi- 
tory effect on gastric secretion in the 
pyloric-ligated rat®*. Oral administra- 
tion of Kutrol to Mann—Williamson 
dogs by Sandweiss and his co-workers 
significantly prolonged survival time 
and reduced the incidence of ulcer for- 
mation®®. Clinical results over a 20- 
month period 26 specially selected 
duodenal ulcer patients have been re- 
ported by Page and Heffner. Of 16 
patients with duodenal ulcer resistant 
to conventional treatment, 15 re- 
sponded favorably, becoming symptom 
free in an average of 4 to 6 weeks and 
showing disappearance of the ulcer 
crater on Roentgen-ray examination; 
all 7 patients with chronic jejunal ulcer 
responded favorably; only 1 of 3. pa- 
tients with chronic pe rforating duo- 
denal ulcer was improved. Berkovitz, 
and Sandweiss and his associates, have 
also treated patients with Kutrol. Their 
observations are still continuing and 
are as yet unreported. The immediate 
clinical results which they have ob- 
tained, however, appear to be encour- 
aging”* 

Despite these promising experi- 
mental and clinical results, the ultimate 
evaluation of Kutrol requires further 
observation and additional studies. 

Sodium Carboxymethylcellulose. So- 
dium carboxyme thylcellulose is a salt 
of a weak organic acid (carboxymethyl- 
cellulose) and a strong base (sodium 
hydroxide ). It was selected after a sys- 
tematic investigation of various poly- 
carboxylic acids as the one closest 
approaching the requirements for an 
ideal antacid®®. One gram of the mate- 
rial is capable of combining with 40 ce. 
of 0.1-N hydrochloric acid. It goes into 
solution slowly by first passing through 
a gel stage and then forming a viscous 
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solution which adheres ten: iciously to 
the mucosal surface. Gastric acidity may 
1) by exchi 
of sodium ions for hvdroge ‘n ions when 
the material is in the gel stage; 2) by 
true buffer action when the material 
goes into solution. Reduction in gastric 
acidity is moderate in degree so that 
alkalinization and acid rebound do not 
occur. No change is produced in acid— 
base balance, since the anion exchange 
which occurs in the 
versed in the alkaline intestine. 
tenacious adherence of the 
solution affords not only local protec- 
tive coating, but is thought to contrib- 
ute to a diminution in volume of gas- 
tric secretion. Because of its nonabsorb- 
ability and affinity for water, the drug 
has the added advant: ige of acting as a 
hydrophylic bulk laxative. 


be buffered in 2 wavs: 


stomach is re- 
The 


viscous 


Side effects are reputedly few. No 
signs of toxicity were 
mals and humans 
drug for long periods*® 


observed in ani- 
who received the 
The local heal- 
ing properties of the compound were 
demonstrated by its beneficial effects 
on skin wounds in guinea pigs. The 
incidence of histamine-induced ulcers 
significantly reduced in 
treated with sodium carboxvmethy!l- 
cellulose as compared with controls®®, 

Initial clinical results in ulcer pa- 
tients treated 
vmethylcellulose 


was dogs 


with sodium carbox- 
appear to be favor- 

able but not particularly impressive**: 
. Of 105 ulcer patients observed over 

a period of 1 vear after institution of 
treatment with tablets containing 450 
mg. of sodium carboxymethycellulose 
and 150 mg. of magnesium oxide, Bra- 
low and his co-workers found that 23% 
had to be readmitted to the hospital 
because of recurrent pain, hemor- 
while 61% had 
remained asymptomatic’. 
These contrast with 
those in a control group of 100 pa- 
tients treated with aluminum hydroxide 
gel. In the latter group over the same 


rhage, perforation, 
entirely 


results were in 


period of time, 34% required readmis- 
sion to the hospital and 40% remained 
asymptomi itic. 

The drug has been made 
cially available 
prepared as a 5% aqueous solution, and 
as tablets, each tablet containing ap- 
proximately 225 mg. of 
boxymethy Icellulose and 75 mg. of 
magnesium oxide. The 
is from 2 to 4 tablets 4 to 6 times 
daily, or. v 2 hours. It 
should be pointed out that the content 


commer- 
as “Carmethose’. It is 


sodium car- 


recommended 
dose 
if necessary, every 
of the commercial tablets is only one- 
half that used by Bralow and his associ- 
ates. It should also be noted that the 
product emplove ‘d for investigative pur- 
poses by Br: alow et al. was composed of 
the “gamma” form of carboxymethyl- 
the “alpha” form**. The former is solu- 
ble in 0.1-N hydrochloric acid but the 
latter is not. Despite this, no notable 
differences in immediate clinical effects 


cellulose, whereas ( 


were noted in small groups of ulcer pa- 
tients given both products or treated 
alternately with each form**. It has 
been hypothesized that the gamma 
preparation principally in the 
stomach and the alpha, in the 
denum. 
Considerable 


acts 
duo- 
further study re- 
quired before this drug can be evalu- 
ated. 

Protein Hydrolysates. The emphasis 
placed a few years ago on hyperali- 
mentation ther: apv of pe ptic ulcer using 
hvdrolysate"’ 
t is now 


has largely sub- 
agreed that 
protein requirements may adequately 
be met in most ulcer cases by supplying 
a minimum daily intake of 100 gm."*. 
From the standpoint of the ability to 
digest protein of the average patient 
with uncomplicated gastroduodenal 
ulcer, there would appear to be n 
need to supply other than whole o1 
native protein. From the standpoint ol 
antacid action and buffer capacity 
however, recent studies®? confirm the 
superiority of hydrolyzed protein ove: 
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milk®* and indicate that a combination 
of protein hydrolysate and milk is even 
more effective than hydrolysate alone" 

A partial explanation for some of the 
inconsistencies obtained by previous 
investigators, and one reason for the 
apparent imperfection of protein hy- 
drolysate as a buffer and neutralizer of 
gastric and duodenal bulb acidity", 
may be variation in the rate of gastric 
emptving. Sun and Machella**, em- 
ploving hourly feedings of 30 gm. of a 
casein hydrolysate in 20 ulcer patients 
and 2 patients with chronic gastritis, 
succeeded in maintaining an absence 
of free acid in only one-half of the 
patients throughout the 14 hours the 
preparation was administered. In the 
|] cases in which the hydrolysate mix- 
failed to neutralize free acid 
thoughout the observation period, the 
average rate of gastric emptying was 
rapid than in those with main- 
tained achlorhydria. 

Recent studies of groups of ulcer pa- 
tients treated with hydrolyzed protein 
lave yielded opposite results with re- 
pect to symptomatic response. Morri- 

m°* fed a hydrolysate in milk or 
vater every 1's hours to 20 patients and 
und that all but 2 improved. Distress 
was relieved in approximately one-half 
the time required by a control group 
reated by conventional means. Kay, 
and Smith®!, on the other 
ind, gave an enzymic hydrolysate of 
ilk to 2 groups of ulcer patients; 1 
eived a tablespoonful of the prepa- 
tion 3 times daily while the other 
ceived hourly fe edings of 4 table- 
oonfuls in water for 1 week and then 
is fed the material only between 
cals. In the first group, comprising 16 
tients, the re sults were very poor; in 

second group, made up of 7 pa- 
its, only 1 improved and 1 was ques- 
nably improved. All patients in both 


ups,‘ however, showed a gain in 
ight. 


ture 


more 


imie son, 


Anion Exchange Resins. Efforts are 
continuing to improve the quality and 
effectiveness of these insoluble plastic 
substances. Newer resins are being 
constantly sought and attempts are 
continually being made to reduce par- 
ticle size and thereby improve the 
neutralizing capacity of these drugs. 

Reports also continue to appear at- 
testing to the clinical efficacy of the 
anion exchange Hall 
and Hornisher®* compared the time 
required for duodenal ulcer craters to 
heal in 17 patients given aluminum 
hydroxide gel with that in 33 patients 
treated with an anion exchange resin 
(“Resinat”). The average healing time 
in the resin-treated cases was 19 days, 
while the average time in the alum- 
inum hydroxide gel-treated group was 
33.7 days. Wirts, Sullivan, and Hem- 
merly** found that on the basis of time 
required to relieve symptoms, incidence 
of unresponsiveness, and average heal- 
ing time as shown by Roentgen-ray ex- 
amination, in a group of 44 ; ambulatory 
out-patients with duodenal ulcer and 
24 semiambulatory ward _ patients 
treated alternately with anion exchange 
resin or aluminum hydroxide gel, the 
clinical effectiveness of the resin was 
comparable to that of the gel but did 
not notably surpass it. Similarly, Segal 
et al.” secured a clinical remission in 
65% of 26 patients with chronic recur 
rent duodenal ulcer treated with a1 
anion exchange resin, but failed to ob- 
tain clinical remissions in 6 patients 
with intractable lesions, 5 with pene- 
trating ulcers, and 4 with partial ob 
struction. 

Further studies have been made of the 
in vivo neutralizing effect of anion ex- 
change Resinat in amount: 
of 1.0 gm. orally significantly reduced 
histamine-stimulated gastric free acid 
for 1 hour after its administration to a 
mixed group of ulcer and nonulcer pa- 
tients®. When compared with the ef- 
fects of other drugs studied in the same 


| 

| 

{ 

S 

t 

t 

p 

S 

e 

e 

S 

Ss 

a 

e 

)- 

l- 

is 

i- 

‘ 
it 

it 

a] 

( 

4 
\ i 


PROGRESS OF 


manner, notably aluminum hydroxide 
gel (“Amphojel”) and a combination of 
aluminum hydroxide, magnesium trisili- 


cate, and mucin (“Mucotin”), no con- 


sistent difference in effectiveness was 
found. Amberlite IR-4 was shown by 
Wirts and Rehfuss™ effectively to 


neutralize gastric free acid and inacti- 
vate pepsin in both ulcer and nonulcer 
subjects following insulin and repeated 
histamine stimulation. The 
caused a substantial reduction free 
acid and pepsin and a rise in pH in the 
duodenal bulb in both ulcer and non- 
ulcer patients after repeated histamine 
stimulation. There appeared to be no 
rebound rise in gastric acidity. The 
antacid effects of the resin in these 
experiments were comparable to those 
produced by aluminum hydroxide and 
a modified Sippy powder. 


resin also 


However. 
the dose of resin employed was 3.2 
dose 
than that ordinarily employed in ulcer 
ther: apy. 

With respect to dosage, Segal and his 
have presented to 
indicate that at least 2.0 gm. of pow- 
dered are necessary to elevate 
gastric pH consistently. They point 
out, in view of this, that the amounts 
of resin employed by those who have 
previously reporte ‘don the clinical 
effectiveness of these substances (0.25 
to 0.5 gm. hourly or 0.5 to 1.0 gm. every 


gm., a considerably larger single 


associates 


resin 


2 hours) are too small to have produced 
an adequate decrease in gastric acidity. 

From the theoretical standpoint. 
anion exchange resins would appear to 
have much merit. Yet. clinical experi- 
ence with these preparations in the 
management of ulcer disease has not 
been overly impressive. Continued im- 
provement in the product may eventu- 
ally succeed in the clinical 
efficiency of these promising materials. 

Drug Combinations. Numerous com- 
binations of drugs have been devised 
and emploved in ulcer management in 
the hope of enhancing pharmacological 
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effects or perhaps offsetting an undesir- 
able action of one compound by the 
“Car- 

introduced 
represents a 


action of another. 


newly 


opposing 
methose’, 
drugs 
combination of sodium carboxymethyl- 
cellulose oxide. The 
latter is believed to have a potentiating 
effect on the former, 
bination is 


one ot 
discussed earlier. 


and magnesium 
so that the com- 
than the 
carboxymethylcellulose alone. 


more efficacious 
sodium 

Recent vears have witnessed a_re- 
mucin with 
a growing trend to combine 
other 
One such preparation, introduced sev- 
eral vears ago but still the subject of 


study and report, is a combination of 


vival of interest in gastric 
this sub- 
antacids or drugs. 


stance with 


magnesium trisili- 
cate, and gastric mucin (“Mucotin’). 
Hardt and Steigmann®® report their ob- 
servations in a group of 125 
followed 
vears. Mucotin was given | hour before 


aluminum hydroxide, 


> ulcer pa- 


months to 2 


tients from 6 
and at bed- 


time. but some patients with severe 


meals, | hour after meals, 
symptoms were given hourly doses. Of 
patients for longer than ] 
vear, 53 (627) were completely relieved 
and had no recurrence. 

Another 
tion on 


mucin-containing 
which 


prepara- 
have re- 
cently been reported is a combination 
of gastric mucin and a poly: imine anion 
exchange Steig- 
mann and Schlesinger*® describe stud- 


observations 


resin (“Resmicon’). 


ies made by them in 30 patients 
with duodenal, gastric, or marginal 
ulcers. Administration of 2 or 4 Resmi 


con tablets simultaneously with injec 
tion of histamine to previously intu- 
bated fasting patients resulted in a 
lowering of the that 
obtained in control observations using 
histamine alone. The results were in 
terpreted to indicate that the additior 
of mucin enhances the antacid effect 
of the resin. in an earlier re 
port shared by one of the present in 
vestigators*®, the antacid action of 


acid level below 


However. 
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mucin—resin combination was found to 
be no more effective under the same 
experimental circumstances than resin 
alone (Resinat), aluminum hydroxide 
gel (Amphojel), or a combination of 
aluminum hydroxide, magnesium trisili- 
cate, and mucin (Mucotin). 

Clinical observations in the same 
group of patients during, and for vary- 
ing periods after, treatment with 
Resmicon showed that “most” 
had good symptomatic relief within 2 
to 7 days after the start of therapy. 
Most of the patients apparently took 
the tablets well, although 2 objected to 
their taste. Twenty of the 30. patients 
remained free of distress during obser- 
vation periods which ranged from 6 to 
15 months. Objective evidence of ulcer 
healing by Roentgen-ray examination 
and gastroscopy was obtained within 2 

! weeks in most cases. 

The most recent combination intro- 
duced into clinical practice is “Chlore- 
sium Powder 
water-soluble 


This is a combination of 
derivatives of chloro- 
phyll, aluminum hydroxide, and mag- 
nesium trisilicate in a powdered okra 
base. The chlorophyll was purposely 
cluded for its tissue-repairing proper- 
ties while the okra was incorporated to 
upply a mucilaginous character to the 
ixture. 
Offenkrantz** treated 79 ulcer pa- 
ents with this preparation. One pow- 
r (containing 1.8 gm.) was given 5 
hours after 
‘als, and on retiring. Fluids or solids 
re avoided tor a period of 1% hours 
‘ter the powder was taken. The length 
treatment extended from 2 to 8 weeks 
th the majority receiving treatment 
4 weeks. 
Five of the 79 cases had pyloric ob- 
uction which failed to improve and 
re operated upon. Of the remaining 
cases, 60 (S17) experienced complete 
iptomatic relief within 1 to 3 davs 
er treatment was begun. Complete 
ling, as shown by Roentgen-ray ex- 


ies daily, on arising, 


amination, occurred in 58 of the 74 
after 2 to 7 weeks treatment. No 
recurrences took place over follow-up 
periods ranging from 4 to 11 months in 
the 20 patients who showed complete 
healing of their ulcers by Roentgen-ray 
examination. In no case was there obvi- 
ous evidence of toxicity nor was there 
a tendency toward constipation or diar- 
rhea. 

Discussion. It is apparent from the 
foregoing data that a specific cure for 
peptic ulcer is still not at hand. The 
search in recent years appears to have 
turned from antacids to compounds 
which are antisecretory, or which may. 
through devious and poorly understood 
mechanisms, enhance the natural 
sistance of the gastroduodenal mucosa. 
These avenues of approach appear to 
have resulted in definite gains, and 
prosecution of further studies along 
these lines is definitely warranted. 

Surprisingly little attention has been 
given to the action of drugs on the 
contents of the duodenal bulb where 
most clinical ulcers occur. Available 
evidence indicates that in the presence 
of active duodenal ulcer there is a defi- 
nite derangement of certain duodenal 
mechanisms‘ The possible correc- 
tion of these by drugs presents still 
another avenue of approach worthy of 
investigation. 

The data appearing in recent years 
are generally of a superior character. 
There is evident in the formulation and 
prosecution of these studies an aware- 
ness of the pitfalls which attend the 
evaluation of any drug used in the treat- 
ment of a disease as perplexing as pep- 
tic ulcer. Even so, justifiable criticism 
may be leveled at many of the reports 
which have appeared. 

It is still inadequately realized that 
the measure of effectiveness of a drug, 
or any other the ‘rape utic measure em- 
ployed i in ulcer disease, is not alone the 
relief of symptoms. An appreciable per- 
centage of patients with uncomplicated 
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gastroduodenal ulcer respond with sub- 
jective improvement to a variety of 
Indeed, such placebos 
may actually be accompanied by objec- 
tive alterations in the motor and secre- 
tory activity of the stomach and duo- 
denum"*, Many of the drugs recently 
applied to the treatment of peptic ulcer 
bring about subjective improvement 
which, in terms of percentages, is no 
greater than, and is often less than, that 
obtained with conventional measures of 
ulcer management. Yet, control groups 
treated with placebos and with a more 
orthodox regimen are all too fre quently 
omitted in studies designed to evaluate 
the therapeutic effectiveness of a new 
medicinal agent. 

Careful appraisal of the gastroscopic 
and roentgenologic appearance of the 
ulcer defect during treatment is too 
often neglected. This is particularly re- 
grettable, since these represent the prin- 
cipal measures of the healing rate and 
the effects of a given drug on this rate. 

Follow-up observations are in many 
instances a matter of only a few wee ks 
and only rarely are they pursued longer 
than a few months. Under these cir- 
cumstances, the ability of a given drug 
to diminish recurrence rate cannot be 
properly evaluated. 
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The change in the type of drugs being 
studied has fortunately been associated 
with wider use of in vivo rather than 
in vitro studies. While these of neces- 
sity have been conducted in experi- 
mental animals, it is important to note 
that the animals employed are not nat- 
urally prone to develop gastroduodenal 
ulcer or that they have been equipped 
with an artificially induced ulcer not 
entirely akin to that seen in man. Con- 
sequently, the results obtained in these 
animals may not be unqualifiedly trans- 
ferred to man. Even when human sub- 
jects are used as the source of reference 
for the action of a medicinal agent, the 
results may not be applied without 
qualification if the subjects are free of 
ulcer disease and if they do not have 
the secretory and motor changes char- 
acteristic of the patient with an active 
gastroduodenal ulcer. 

These and other intangibles having 
to do with the influence of suggestion 
and enthusiasm on the part of both pa- 
tient and physician make evaluation of 
drugs particularly difficult in peptic 
ulcer. Awareness of these limitations 
and adoption of an attitude of vigilant 
and critical skepticism should do much 
to clarify the role of drugs in this 
disease. 
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In the past two decades there has 
been a remarkable upsurge in the 
interest in congenital malformations of 
the heart and great vessels. 

Surgical corrective measures devel- 
oped by Blalock’, Taussigt, Brock*, 
Potts*’, Gross**, Crafoord'?, and others 
have completely changed the outlook 
on this group of diseases. Prior to this 
time the medical profession in general 
regarded the study of congenital heart 
rather academic. The pa- 
tient was characterized as having a 
relatively condition 
whose treatment was symptomatic and 
prognosis generally unfavorable. Too 
often the postmortem examination was 
the only reliable diagnostic method. 

Now a premium is place od on accu- 

rate, detailed diagnosis as early as pos- 
sible in the patient's life. To cope with 
the numerous perplexing — problems 
nanv large medical centers have fos- 
tered the co- operative activity of out- 
tanding cardiologists, radiologists, and 
urgeons. Indeed, in a few places there 
re highly specialized teams concerned 
ely with cardiac catheterization and 
ugiocardiography. 


aisease as 


rare and obscure 


MLD. 
MARYLAND 


General Incidence. The opinion has 
been expressed that after the first 
flurry of surgical correction of congeni- 
tal heart disease the supply would 
rapidly decline to an irreducible mini- 
mum which would then constitute a 
stable but relatively unimportant group 
of patients. At least 2 factors are at 
work to controvert this opinion. The 
first factor is the increased knowledge 
and interest on the part of the medical 
profe ssion. Many cases previously un- 
recognized are now brought to light. 
The second factor is the perfection of 
newer surgical techniques to expand 
the categories of remediable cases. 

Congenital heart disease deaths** 
occur mainly in persons under 5 years 
of age. In that age group it accounts 
for 91% of the mortality from all forms 
of heart and closely related. diseases. 
The death rate in this country is 5.8 
per 100,000 males and 4.5 per 100,000 
for females. There are differences be- 
tween the urban and rural rates and 
also differences between the rates in 
the Northern states and in the South- 
ern states. These small differences, 
however, are not believed to be signifi- 
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cant and may well be related to the 
availability of medical personnel and 
facilities. The mortality curve for con- 
genital heart disease shows a_ rapid 


decline after its peak in the youngest. 


age group. Despite this fact, congenital 
heart disease mortality is of greater 
magnitude than deaths from syphilitic 
heart disease, acute endocarditis, and 
acute rheumatic fever. Almost 8,000 
deaths per year can be attributed to 
congenital heart disease. 

Classification. Various schemes of 
classifying congenital malformations of 
the heart have not vielded one that is 
universally The basis 
for most classifications is the presence 
or absence of cyanosis. Several schemes 
are presented, each of which has its 
particular virtues. Abbott's! classifica- 
tion is as follows. 

Group 1. Acyanotic. No ABNORMAL 
Communications. This group com- 
prises those without abnormal com- 
munications between the right and left 
side of the heart; thus, cyanosis is not 
part of the picture. Examples are as 
follows: 1) anomalies of the aortic 
arch and its branches; 2) coarctation of 
the aorta; 3) anomalies of the aortic 
valves; 4) endocardial anomalies: a) 
oo stenosis; b) aberrant chordae: 

) hype rtrophy of the heart in infants: 
8) anomalies of the coronary arteries: 
7) simple dextrocardia; and 8) peri- 
cardial anomalies. 

Group 2. THE ARTERIOVENOUS SHUNT 
WITH TERMINAL REVERSAL OF FLow. 
This group embraces patients with 
arteriovenous shunts, in whom arterial 
blood enters the pulmonary circulation. 
Cyanosis is usually not observed. There 
is, however, a possibility of reversal of 
flow with the appearance of cyanosis, 
especially in patients who deve lop pul- 
monary hypertension or cardiac decom- 
pensation. Examples are: 1) patent 
ductus arteriosus; 2) atrial septal de- 
fects and patent foramen ovale: 3) 


ventricular septal defects; and 4) aortic 
septal defects. 

Group 3. CONGENITAL CyYANOsiS 
WITH PERMANENT VENOUS-ARTERIAL 
Suunt. This group includes patients 
in whom cyanosis is a prominent tea- 
ture. Among the many entities are the 
following: 1) tetralogy of Fallot; 2) 
tricuspid stenosis; 3) 
complex; 4) pulmonary 
stenosis; 5) cor biloculare and _triloc- 
ulare: 6) truncus 
transposition of the great vessels. 

A useful 


mav be made on 


Eisenmenger's 
isolated 
arteriosus; and 7) 
radiologic — classification 
i basis of cyanosis, 
the size of the salle conus, and 
the size of the arterial 
segment. This system has been sug- 
gested by Peck and Wilson*’. The 
following classification embodies the 
3 factors: evanosis, size of pulmonary 
conus and pulmon: ry arterial segment. 
and the status of the parenchymal pul- 
monary vascularity. 

For the sake of convenience a par- 
tial alphabetical listing of the major 
congenital malformations of the heart 
and great vessels may be useful. It 
is also thought useful to append a 
rough approximation of the relative 
frequency of the various anomalies. 
The frequency is given in per cent and 
is divided into those in which the 
entity is the primary lesion and those 
in which the entity is an associated 
anomaly. Maude Abbott's! “One Thou- 
sand Proven Cases” basis for 
this approximation. 

General Considerations. Throughout 
this review the words atrium and 
auricle will be used interchangeably. 
In describing septal defects it is be- 
lieved to be redundant to use the pre- 
fix “inter” with atrial and ventricular 
septal defects. 

There has also been considerable dif- 
ficulty in describing the main pulmo- 
nary arterial trunk just before it divides 
into the right and left pulmonary 
arteries. It has been variously called 


pulmon: 


forms a 
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TABLE 1.—CLASSIFICATION OF CARDIAC ANOMALIES AS TO CYANOSIS, SIZE OF 
PULMONARY CONUS AND ARCH, AND PROMINENCE OF LUNG VESSELS. 
Size of Pulmonary 
Conus and Pulmonary Prominence of 
Anomaly Arch Pulmonary Vascularity 
CyYANOTK 
) Tetralogy of Fallot Diminished Diminished 
) ‘Tricuspid atresia Diminished Diminished 
) Truncus arteriosus (pseudo) Diminished Diminished 
Truncus arteriosus (true ) Diminished Normal 
) ‘Transposition of the great vessels Diminished Increased 
Transposition (Taussig-Bing type ) Increased Increased 
5) Isolated pulmonary stenosis Increased Diminished 
6) Eisenmenger’s complex Increased Increased 
ACYANOTK 
1) Atrial septal defect Increased Increased 
2) Ventricular septal defect (large) Increased Increased 
3) Patent ductus arteriosus Increased Increased 
1) Lutembacher’s complex Increased Increased 
5) Eisenmenger’s complex Increased Increased 
6) Coarctation of the aorta Normal Normal 
7) Ventricular septal defect Normal Normal 
8) Aortic and subaortic stenosis Normal Normal 


TABLE 2.~ALPHABETICAL LIST OF MAJOR CONGENITAL MALFORMATIONS OF 
THE HEART AND GREAT VESSELS. 
Relative Frequency Relative Frequency 
% Classified as % Associated With 
Malformation Primary Lesions Other Anomalies Total % 


Aortic arch anomalies including 


aberrant subclavian vessels 3.0 4.9 7.9 
Atrial septal defects ye 30.0 37.3 
Biloculate heart 0.9) 0.5 1.4 

Triloculate heart biatrium 1.3 1.4 

Triloculate heart biventriculare 0.5 1.0 Be 
Coarctation of the aorta 7.0 3.5 10.5 

Infantile type 0.9 2.8 3.7 
Coronary, aberrant 0.8 0.2 1.0 
Dextrocardia 2.9 1.0 3.9 
Lutembacher’s complex 0.6 ow 2.3 
Patent ductus arteriosus 9.2 15.0 24.2 

Aneurvsm 1.3 0.7 2.0 
Pulmonary arteriovenous fistula 0.6 0.2 0.8 
Pulmonary stenosis, isolated 25 0.6 3.1 
retralogy of Fallot 11.5 5.4 16.9 
lransposition of the great vessels 6.5 4.0 10.5 
lricuspid atresia 1.9 1.9 3.8 
fruncus arteriosus 1.3 3.4 
Venous anomalies 

Pulmonary veins 0.4 5.4 5.8 

Vena cava 0.9 37 3.6 
Ventricular septal defect 

Base 5.0 20. $5.7 


Elsewhere or multiple 0.5 


| 

| 

t 

] 


PROGRESS OF ME 


1) main pulmonary artery, 2) pulmo- 


nary arterial segment, 3) pulmonary 
conus*, and 4) pulmonary arch. For 


convenience the last term will be used. 

There are 3 basic types of congenital 
aberrations which may exist in an iso- 
lated form or more frequently in 
ous combinations. 


vari- 
The first type of 
aberration causes an obstruction to the 
flow of blood and would include 
stenosis, hypoplasia, atresia, and dia- 
phragm formation. Usually when this 
type of anomaly exists, the chambers 
of the heart and great vessels proximal 
to the obstruction enlarge and hyper- 
trophy. Sometimes a short segment of 
a great vessel distal to the obstruction 
may dilate and is called post-stenotic 
dilatation. Typically this dilatation oc- 
curs in the aorta and pulmonary arch. 
It is believed ‘that this condition is 
more apt to occur when the obstruction 
is of the diaphragmatic type. The 
second major type of aberration is an 
abnormal communication, either be- 
tween the cardiac chambers or between 
great vessel structures. This abnormal 
communication is called a shunt. The 
flow of blood is always from the high- 
pressure chamber to the low-pressure 
chamber. Typical examples are atrial 
septal defects and patent ductus arte- 
riosus. The shunting defect is more apt 
to enlarge and hypertrophy that side 
of the heart and great vessels which 
carry the increased load of blood. Thus, 
in atrial septal defects the right heart 
generally is enlarged, and in patent 
ductus arteriosus the left heart is gen- 
erally enlarged. The third basic type 
of anomaly would include aberrant 
structures. These structures may or may 
not be noted radiologically, and recog- 
nition is dependent upon the demon- 
stration of structures with abnormal 
anatomical relationships such as are seen 
in transposition of the great vessels 
and in anomalies of the aortic arch. 


DICAL 


SCLENCE 


As has been pointed out, the basic 
anomalies causing obstruction, 
mal communication, 


abnor- 
and aberration of 
structures usually exist in various com- 
binations rather than in a pure isolated 
form. As if to complicate matters fur- 
ther in the study of congenital mal- 
formations of the heart and great 
vessels, it is not infrequent to find more 
than one complex of basic anomalies. 
Thus, individual both 
patent 


one may have 


coarctation of the aorta and 


ductus arteriosus'* 

[It cannot be overemphasized that the 
radiologic examination is complemen- 
tary to other methods and must never 
be taken out of context. The complete 
history and physical laboratory 
findings must be carefully analyzed to 
gain full benefit from the radiologic 
Also the relative accuracy 
observations must be 


examination. 
of radiologic 
fully 


opinion 


care- 
assessed before a final radiologic 
can be reached. For example, 
of the 
heart is more reliable than a statement 
concerning the size of the individual 
chambers. Observations of the size of 
the pulmonary artery and conus are 
usually more accurate than 
tions concerning the hilar vessels. 

Healy et al.** point out that a small 
left to right shunt with marked pul- 
monary hype rtension has the same 
roentgenographic appearance as a large 
left to right shunt without marked pul- 
monary hypertension. 

In this review no attempt will be 
made to discuss angiocardiogr: iphy. 

Definitions and Radiologic Findings. 
Aortic ArcH ANOMALIES", It will be 
recalled that the normal aortic arch is 
a derivative of the fourth left branchial 
arch. In its most primitive form both 
the right and left fourth branchial 
arches are retained and meet to form 
the dorsal aorta®’. If this situation exists 
after birth, it forms a complete vascu- 


a statement of the general size 


obsers a- 


* This phrase, pulmonary conus, should refer only to the outflow tract of the right ventricle. 


The conus cannot be visualized on the 


PA film. 
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lar ring surrounding the esophagus and 
trachea and may cause symptoms by 
these organs. Either 
partial or complete atresia of portions 
of either arch results in many varia- 
tions of the aortic ring. A common 
anomaly is the presence of a_ right 
aortic arch passing posteriorly to the 
esophagus and joining a left descend- 
The left arch may be small 
and pass anterior to the trachea, form- 
ing a complete ring. Occasionally the 
arteriosum or a_ patent 
forms the anterior 
branch of the ring**. Gross and Neu- 
hauser*® describe anterior compression 
of the trachea alone either by the in- 
nominate artery arising to the left of 
the trachea or by a left subclavian 
artery arising to the right of the trachea. 

When atresia occurs embryologically 
between the right common carotid and 
right arteries, the latter 
originates from the dorsal aorta just 
distal to the left subclavian and passes 
upward and posterior to the esophagus. 

The roentgenologic findings with 
aortic arch anomalies are usually com- 
pression and indentation of the postero- 
lateral the barium-filled 
esophagus. When iodized oil is instilled 
into the trachea, extrinsic Compression 
may be noted on its anterior wall. 
Sometimes this phenomenon is seen 
without iodized oil by virtue of the 
normal contrast afforded by air in the 
trachea. Neuhauser** has described 
slight erosion of the anterior bodies of 
the thoracic vertebra contiguous to the 
inomalous vessel. 

ATRIAL SepraL de- 
fect of the atrial septum can be due to 
t patent foramen ovale or to a patent 
stium primum located below the fora- 
men ovale. The flow of blood is usually 
from the left atrium to the right atri- 
um, since the ventricular filling pres- 
sure is higher in the left atrium. The 
right heart is overloaded and conse- 
quently, depending on the size of the 


compression ot 


ing aorta. 


ligamentum 


ductus arteriosus 


subclavian 


surface of 


defect, the right atrium, right ventricle, 
pulmonary conus, pulmonary arch, and 
pulmonary vessels will show various 
degrees of enlargement. 

In an analysis of 12 cases of atrial 
septal defects Healy, Dow, Sosman, and 
Dexter*> found 11 had an increase in 
size of the main pulmonary artery and 
9 showed increased activity. Nine cases 
had an increase in size of the hilar 
ig and 7 showed increased activ- 

Nine of the cases had prominence 
of the intrapulmonary vessels. In 9 the 
over-all heart size was increased. Eight 
had enlargement of the right ventricle. 
Only 4 had right atrial enlargement. 
The aorta appeared slightly small in 
3. These authors reported 7 cases with 
left ventricular enlargement; however, 
autopsy proof is not available. 

BiLOCULATE AND TRILOCULATE HEART 
2242 Cor biloculare represents a 
primitive arrest in the formation of the 
heart. There are a single atrium, a single 
ventricle, and a common atrio-ventric- 
ular valve. The pulmonary circulation 
may be by way of a_ patent ductus 
arteriosus if the main pulmonary artery 
is small or absent. Radiologically the 
findings are not distinctive. Shortly 
after birth the heart shows progressive 
enlargement and usually has a globular 
configuration if no pulmonary stenosis 
is present. If pulmonary stenosis is 
present, the heart remains small. 

Cor triloculare may be divided into 
a 3-chambered heart with a double 
atrium and a 3-chambered heart with 
a double ventricle. The biatrial type is 
more common than the biventricular 
tvpe. In an analysis of 21 autopsied 
cases of single ventricles seen at Johns 
Hopkins Hospital. Hosier has found 
the following groups*®: 

Group 1. Four cases in which 
the aorta arose from the main 
chamber and the pulmonary artery 
arose from the rudimentary outlet 
chamber. Three of these cases had 
stenosis of the pulmonary artery. 
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Group 2. Eleven cases in which 
the aorta arose from a rudimentary 
outlet chamber. Three of the aortas 
had coarctation. The pulmonary 
arteries in these cases arose from 
the main chamber. Three of these 
pulmonary arteries had stenosis. 

Group 3. Six cases. In these cases 
there was a resemblance to trans- 
position of the great vessels. The 
aorta was the main vessel. The 
pulmonary arteries arose from the 
main chamber but behind the 
aorta. All these pulmonary arteries 
were stenotic or atretic. | 
Radiologically it is difficult to recog- 
nize a single ventricle. It is felt by 
some that the single ventricle exhibits a 
cardiac silhouette without character. 
The heart may extend below the dia- 
phragm and on the AP view not much 
of the heart is to the right of the stern- 
um. In the left anterior oblique view 
the heart is not prominent anteriorly. 
Sometimes the single ventricle has an 
appearance similar to that of tricuspid 
atresia. Electrocardiographic findings 
are extremely valuable. Either right or 
left predominance may be exhibited. If 
the pulmonary artery is small, the pa- 
tient is decidedly cyanotic. On the other 
hand, if the aorta is hypoplastic, then 
the pulmonary artery is large and 
cyanosis may be at a minimum. 
COARCTATION OF THE AortTA. This 
entity is a congenital constriction of 
the aorta usually at or near the site of 
the ligamentum arteriosum. Usually 
coarctation is divided into the adult 
type and the infantile type. However, 
it is felt that this may be an arbitrary 
division. In the more commen so-called 
adult type, the aorta is narrowed either 
at the site of the ligamentum arteriosum 
or just distal to it. In the majority of 
cases the left subclavian artery arises 
proximal to the stenotic segment. In 
the so-called infantile type the coarcta- 
tion is often proximal to a patent duc- 
tus arteriosus. There are many varia- 
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tions with regard to the length and 
degree of coarctation. The prognosis in 
the infantile type is relatively poor be- 
cause of the frequency of associated 
congenital defects. Because of the pa- 
tent ductus arteriosus, collateral circu- 
lation does not develop. 

The prognosis in the adult type is 
quite good and the patient usually 
reaches. maturity is_ relatively 
asymptomatic. There are 3 principle 
routes of collateral circulation: 1) by 
way of the internal mammary arteries, 
to branches of the subclavian arteries, 
into the apigraics, and then to the 
external iliacs; 2) by way of the superi- 
or intercostal arteries, each branching 
from the subclavian artery, into the 
first intercostal artery which communi- 
cates with the descending aorta just 
distal to the stenosis; 3) or by way of 
the scapular arteries into the second 
intercostal artery. The pathognomonic 
clinical sign is ‘a strong pulse in the 
arms and a weak pulse in the legs. 
Occasionally, if the coarctation — is 
proximal to the left subclavian artery, 
the pulse in the right arm is strong and 
the pulse in the left arm is weak. 

The roentgenographic fluoro- 
scopic findings are of considerable aid 
in confirming the diagnosis. The con- 
tour of the heart is usually characteris- 
tic of the hypertensive type with pre- 
dominant enlargement of the left ven- 
tricle. The ascending aorta is enlarged 
and pulsates rather vigorously. In the 
PA position the aortic knob is fre quent- 
ly diminished in size. Also in this posi- 
tion a notch or indentation in the left 
side of the proximal descending aorta 
is frequently noted. If the summit of 
the arch can be clearly seen in the left 
anterior oblique position, a distinct 
notching with the acute angle pointing 
downward can be seen at the site of 
the ligamentum arteriosus. This find- 
ing is most likely due to a short fibrous 
ligament exerting tension on the arch 
downward and inward. This is also the 
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cause of the notching effect seen on the 
PA view. Stauffer and Rigler** have re- 
ported vigorous pulsation of the left 
subclavian artery observed fluoroscopi- 
cally. A very characteristic, but not 
pathognomonic, radiologic finding is 
notching of the ribs. This notching be- 
comes more apparent with age and is 
very rarely seen below the age of 10 
years. Usually this notching effect is 
noted in the undersurface of the pos- 
terior 3rd, 4th, and 5th ribs lateral to 
the costal tubercle. In addition to these 
changes Kaner, Losch, and Green** 
have reported alterations in the pulps 
of the maxillary incisors, both deciduous 
and permanent. These pulps are en- 
larged and funnel shaped. The molar 
pulps are normal. 


Coronarky ARTERY, In 
this anomaly the left coronary artery 
arises from the pulmonary artery. 


Shortly after birth the patient deve lops 
serious symptoms associatel with myo- 
cardial damage. It is thought that the 
low oxygen pressure is not so important 
as the low pressure in the pulmonary 
artery in the production of myocardial 
degeneration. 

Roentgenographic and_ fluoroscopic 
examination reveals a large dilated left 
wricle and left ventricle. Very poor 
cardiac pulsations can be seen. Fre- 
quently pulmonary congestive changes 
are present. Roentgenologic findings 
ire not characteristic and may resemble 
Viedler's myocarditis, idiopathic en- 
irgement of the heart, and occasional- 

Von Gierke’s disease. The electro- 
ardiogram is of great diagnostic value. 

DextrrocarpIA. True dextrocardia 
should be distinguished from dextro- 
osition of the heart. Dextroposition of 

» heart may result from agenesis of 
ws right lung, severe deformities of 
ie thoracic cage, and also atelectasis 
r pneumonectomy of the right lung. 

Certain severe malformations of the 
eart, such as cor biloculare and mal- 
tation, may result in dextroposition. 
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These cases are extremely difficult to 
evaluate because of the loss of anatomi- 
cal landmarks of the various chambers 
of the heart. 

True dextrocardia is quite frequent. 
The over-all incidence is 1 case in every 
10,000 of the general population**. 
There are 2 types: 1) the isolated 
dextrocardia which is a mirror image 
of the normal heart, and 2) dextro- 
cardia with. situs inversus. In dextro- 
cardia the patient is usually asymp- 
tomatic and merely has the mirror 
image of the normal heart with or 
without a mirror image of the visceral 
structures. Fluoroscopy is the most cer- 
tain way of diagnosing dextrocardia. 

Enster’s Disease™?. Essentially this 
disease is due to the downward dis- 
placement of the tricuspid valve into 
the right ventricle. Instead of arising 
from the annulus fibrosus, which sepa- 
rates the right auricle from the right 
ventricle, the tricuspid valve arises in 
part from that ring and in part from 
the wall of the right ventricle. The 
anterior leaflet of the tricuspid valve 
is usually normally placed. The medial 
or septal leaflet is generally attached 
to the wall of the ventricular septum. 
The posterior leaflet is almost always 
malformed and not connected with the 
annulus fibrosus. The downward dis- 
placement of the tricuspid valve results 
in a small, poorly functioning right ven- 
tricle limited to the outflow tract and 
the pulmonary conus. The right ven- 
tricle above the displaced valve be- 
comes incorporated into the right 
atrium. Occasionally an atrial septal 
defect or patent foramen ovale is pres- 
ent. The magnitude of symptoms de- 
pends upon 1) the degree of displace- 
ment of the tricuspid valve or how 
much functioning right ventricle re- 
mains, and 2) whether the malformed 
valve actually causes obstruction in the 
outflow tract resulting in pulmonary 
stenosis. The patient may be asymp- 
tomatic with minimal changes or have 
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severe circulatory embarrassment with 
severe changes. If symptoms do occur, 
arrhythmias, palpitation, and dyspnea 
are tre quent. 
present 
exists. 


Cyanosis is usually not 
unless a right to left ‘shunt 

The roentgenographic and _fluoro- 
scopic findings are not distinctive. In 
proved cases the right side of the 
heart, especially the right atrium, may 
appear quite large. The 
arch is small, a finding which aids i 
differentiating pure pulmonic 
Fluoroscopically the right heart pul- 
sates very quietly. 

It is well to remember that these pa- 
tients are susceptible to pulmonary 
tuberculosis. The electrocardiographic 
findings are helpful in that they show 
various arrhythmias, prolongation of 
the intraventricular conduction time. 
and occasionally right or left bundle 
branch block. — 

EISENMENGERS CompLex. This con- 
dition is quite analogous to the tetral- 
ogy of Fallot except for the absence 
of stenosis of the pulmonary artery 
in Eisenmenger’s complex. Both mi ul- 
formations have in common. dextro- 
position of the aorta, high ventricular 
septal defect, and an enlarged right 
ventricle. While in Eisenmenger’s com- 
plex there is no valvular or infundib- 
ular stenosis, pulmonary hyperten- 
sion and peripheral pulmonary arte- 
riosclerosis involving the media of the 
smaller arteries are present. Civin and 
Edwards" believe that the increased 
pulmonary resistance is retained from 
the fetal state and enhanced by 
arteriosclerotic changes after birth. Dis- 
tinctive clinical features are the late 
onset of clubbing and cyanosis, usual- 
ly post-adolescent. Hemoptysis is prone 
to occur in these patients. 

The roentgenologic and fluoroscopic 
findings usually reveal slight enlarge- 
ment of the heart which is slowly pro- 
gressive. The right ventricle is fre- 
quently enlarged. A huge pulmonary 


arch and hilar vessels which usually 
pulsate are noted in the PA view. A 
large pulmonary conus is seen on the 
right anterior oblique projection. Radio- 
logically the pattern resembles that of 
Lutembacher’s syndrome. Proof of an 
overriding aorta is sufficient to rule out 
this latter entity. 

LUTEMBACHER’S CompLex?! This 
condition is relatively rare and consists 
of an atrial septal defect and acquired 
or congenital mitral stenosis. There is 
no cyanosis. 

The roentgenographic fluo- 
roscopic findings usually show an en- 
larged right heart. The right atrium is 
quite large. It is believed that the size 
of the left atrium is proportional to the 
degree of mitral stenosis and inversely 
proportional to the size of the atrial 
septal defect. An appreciation of the 
size of the left atrium is gained by 
observing the rounded displacement of 
the barium-filled lower esophagus in 
the right anterior oblique projection. 
The right ventricle is large and the left 
ventricle is quite small. The pulmonary 
conus is large. The pulmonary arch is 
frequently enlarged and saccular. The 
hilar and 
prominent. 

There is considerable 


parenchymal vessels are 
The aorta is quite small. 
difficulty in 
differentiating Lutembacher’s complex 
from a large atrial septal defect. 
Eisenmenger’s complex, cor pulmonale, 
and sometimes pure pulmonic stenosis. 
It the pulmonary blood flow is very 
high, one may suspect that mitral 
stenosis is complicating an atrial septal 
defect. If no overriding of the aorta 
exists, then Eisenmenger’s complex is 
ruled out. An overriding aorta can be 
established by supplementary proce- 
dures such as cardiac catheterization, 
angiocardiography, or the determina- 
tion of a diminished circulation time. 

Parent Ducrus Arreriosus. In this 
condition there is a failure of involu- 
tion of the fetal ductus arteriosus con- 
necting the aorta and pulmonary artery 
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After birth the flow is from the aorta to 
the pulmonary artery because of the 
higher pressure. Patent ductus may ex- 
ist without causing any abnormal con- 
figuration of the heart or great vessels 
observable fluoroscopically or by roent- 
genogram. The diagnosis can then only 
be made with certainty by the charac- 
teristic continuous machinery murmur. 

The majority of cases do present 
roentgenologic changes. The heart is 
than normal, particularly the 
left atrium and left ventricle. The pul- 
monary pulmonary arch, and 
hilar arteries are often considerably 
larger than normal. Fluoroscopically 
there is an increase in pulsation of the 
left ventricle, the descending aorta, the 
aortic arch, and pulmonary conus. The 
proximal pulmonary artery may or may 
not pulsate excessively. The patte rn of 
the peripheral pulmonary arteries ap- 
pears normal. Rarely an aneurysm of 
the patent ductus arteriosus exists. 
Kaneidel*®? believes that it is possible 
for an aneurysm to be recognized as a 
smooth rounded pulsating shadow in 
the left hilar region in the site of the 
ductus. The trachea is frequently dis- 
placed forward and to the right. One 
should look for a thin shell of calcium 
which may be deposited in the aneu- 
rysmal wall. Calcification®® has been 
noted in an occluded ductus presum- 
ably with thrombosis present. The same 
changes that occur with patent ductus 
irteriosus may exist with fenestration™ 
ff the aortic pulmonary septum and 
ilso with a high ventricular septal de- 
rect. 

PULMONARY ARTERIOVENOUS ANEU- 
OR Fisruta®!. While this entity 
is not strictly a congenital malforma- 
tion of the heart or great vessels, it is 
ucluded because it may be confused 
vith cyanotic heart disease. There are 
nomalous connections between the 
ulmonary arteries and pulmonary 
eins. The blood short-circuited 
hrough the lungs without being oxy- 


larger 


conus, 


genated, thus causing cyanosis and 
The condition may be 
familial. It is a congenital abe ration 
and occasionally it is associated with 
congenital anomalies of the heart such 
as those of the Eisenmenger type. Fre- 
quently this condition has numerous 
fistulae in both lungs and is not amen- 
able to surgery. However, when it is 
single, it can be readily approached 
surgically and cured. 

The diagnosis can be made radio- 
logically in certain instances when a 
well-defined lesion is noted within the 
parenchyma of the lung. A serpiginous 
or circinate vascular lesion can be seen. 
Sometimes, particularly with a lamino- 
gram, afferent or efferent vessels may 
be identified. The size of the lesion 
varies with changes in intrapulmonary 
pressure as produced by the Valsalva 
test on deep inspiration and the Muller 
test on forced expiration against the 
closed glottis. Angiocardiography can 
give definitive findings. The heart is 
usually normal but may be slightly 
enlarged. 

PurE PuLMONIC 
In this entity there is a single stenotic 
lesion in or near the valve of the pul- 
monary artery. Commonly the cusps 
are congenitally fused to form a dia- 
phragm with a small opening. Four 
percent of the stenoses of cases oper- 
ated upon at Johns Hopkins Hospital 
were in the infundibular region. When 
a diaphragm is present, Brock® has de- 
vised an operation to separate the fused 
cusps and thereby alleviate the ob- 
struction. Cyanosis is not a striking 
feature in pure pulmonic stenosis. It is 
noticeable with respiratory stress such 
as crying and coughing. 

The roentgenographic and_ fluoro- 
scopic findings show an enlarged heart, 
particularly on the right side, including 
the atrium and right ventricle and 
large pulsating superior vena cava. The 
pulmonary conus is larger than normal 
as viewed in the right anterior oblique 
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projection. In the posterior anterior 
view there is no concavity in the left 
side of the cardiac waist, a useful point 
differentiating tetralogy of Fallot. Iso- 
lated pulmonic stenosis shows fullness 
ot the pulmonary arch due to post- 
stenotic dilatation. The peripheral pul- 
monary vessels are small and the lung 
fields are strikingly clear. The apex of 
the heart is lifted by the hypertrophied 
right ventricle. 

It is exceedingly difficult to be cer- 
tain of the relative size of the right 
and left ventricles. In the left anterior 
oblique projection Dammann" sus- 
pects that an enlarged left ventricle 
causes a bulging posterior border with 
a rounded postero-inferior ventricular 
apex. A large right ventricle displaces 
the left ventricle posteriorly and_pos- 
sibly causes a straight posterior border 
with a sharply angulated postero-in- 
ferior apex. 

TETRALOGY OF This com- 
mon malformation exhibits the tetrad 
described by Fallot, namely, 1) stenosis 
of the pulmonary infundibulum, 2) 
dextroposition of the aorta, 3) high 
ventricular septal defect, and 4) hvper- 
trophy of the right ventricle. These 
patients are all cyanotic and frequently 
live to maturity. This group of patients 
benefits greatly by the shunting of 
systemic blood into the pulmonary 
artery accomplished by the Blalock— 
Taussig or Potts surgical anastomosis. 

The roentgenographic and _ fluoro- 
scopic findings are as follows: The 
heart is usually not enlarged. The apex 
of the heart is elevated and appears 
rounded, likened to a wooden shoe or 
a sheep’s nose. This elevation is caused 
by the hypertrophy of the right ventri- 
cle. The right auricle and superior vena 
‘ava are quite full but not so much as 
in pure pulmonic stenosis. The pulmo- 
nary conus in the right anterior oblique 
projection is small and the contour of 
the heart exhibits a concavity in this 
region. On the PA projection there is 


a concavity in the cardiac waist due to 
the stenosis of the pulmonary artery. 
The hilar arteries exhibit an abnormal 
pattern, difficult to describe. There ap- 
pear to be quite numerous blood ves- 
sels; however, they are smaller in cali- 
ber than the normal pulmonary trunks 
and appear more like a vascular mat- 
ting. The peripheral lungs show a 
diminution of the vascular markings 
resembling the clarity seen in pure pul- 
monic stenosis. If a high degree of 
pulmonary stenosis is present, evidence 
of an increase in the collateral circula- 
tion of the bronchial artery supply to 
the lungs can sometimes be seen. 
Campbell® has noted a blurring of the 
under surface of the aortic arch on the 
left anterior oblique projection due to 
the presence of numerous small bron- 
chial vessels. The hilar patterns are also 
remarkable, for the normal full hilar 
pulmonary arteries. with a gradual 
tapering cannot be distinguished; this 
pattern is replaced by a less orderly 
patchwork of finer vessels. Approxi- 
mately 20% to 25% of the patients have 
a right aortic arch. The position of the 
arch is important to determine because 
the Blalock—Taussig operation is done 
on the side opposite to the aortic arch. 
It is relatively easy to determine the 
right aortic arch by fluoroscopy. A 
swallow of barium is given and the 
indentation of the esophagus by the 
aortic arch is noted to be on the right 
rather than normally on the left. The 
proximal descending aorta can often be 
seen slightly to the right of the spine, 
and the superior vena cava is usually 
displaced to the right before its entry 
into the right auricle. The right aortic 
arch is the mirror image of the normal 
left aortic arch. The trachea is dis- 
placed slightly to the left. 
TRANSPOSITION OF THE GREAT VES- 
sELs®:!8, This is a severe congenital mal- 
formation in which the aorta arises 
from the right ventricle and the pul- 
monary artery arises from the left 
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ventricle. The condition is incompati- 
ble with life unless there is a con- 
comitant atrial septal defect, a ventric- 
ular septal detect, or a patent ductus 
arteriosus. These defects allow mixing 
of the blood between the right and left 
hearts. The patients are definitely 
cyanotic and as-a rule do not fare very 
well. 

Radiologically the heart is quite 
large, both the right and left hearts be- 
ing involved. All the individual cham- 
bers are enlarged. The most distinctive 
finding in infancy is the narrowing of 
the vascular pe ‘dicle at the base of the 
heart in the PA view. This is due to 
the fact that the aorta lies anteriorly 
and the pulmonary artery is posterior 
to the origin of the aorta. In the 
left anterior oblique projection both 
are seen en face and the 

vascular pedicle is oneal rably wider. 
The hilar vessels are much more promi- 
nent than in the tetralogy of Fallot, and 
the peripheral pulmonary vessels are of 
good size, so that the lungs do not ap- 
pear avascular. In older children the 
great vessels dilate so that the radio- 
logic pattern is not so characteristic. 
Confusion with Eisenmenger’s complex 
may arise, but can usually be resolved 
on clinical grounds. 

A modification of the transposition 
las been found by Taussig and Bing 
and is sometimes referred to as the 
Taussig—Bing syndrome*’. The prog- 
nosis of this modification is favorable. It 
') essentially an overriding of the pul- 
monary artery so that it straddles the 
eptum between the right and left 
ventricles. When a_ transposition is 
suspected radiologically, the Taussig— 
Bing syndrome may be suggested by 
the fact that the pulmonary conus and 
irtery are more normally placed than 
n the true transposition. The vascular 
vedicle is not so narrow in the PA 
position and the pedicle is not so wide 
in the left anterior oblique position. 

Tricusprp Arresta. This is also known 


\ essels 


as tricuspid stenosis and underdevel- 
oped right ventricle. The essential aber- 
ration is the narrowing or absence ot 
the tricuspid ring and various degrees 
of hypoplasia of the right ventricle 
with stenosis of the pulmonary artery. 
Usually there is a gross defect in the 
artrial | septum which allows blood to 
enter the left heart, whence it may 
reach the pulmonary circulation 
through a ventricular septal defect or 
a patent ductus arteriosus. Cyanosis is 
usually persistent and intense. The 
electrocardiogram is quite distinctive 
because this anomaly is the only one 
of the cyanotic type that shows left 
axis deviation (except for a few single 
ventricles ). 

Roentgenographic and_ fluoroscopic 
examination shows a small right ven- 
tricle in all projections, particularly in 
the left anterior oblique view. The 
superior vena cava is enlarged. The left 
contour of the heart in the PA view 
resembles the tetralogy of Fallot, in 
that there is absence of the conus and 
pulmonary arch which causes a con- 
cavity in the cardiac waist. However, 
the apex extends down below the dome 
of the diaphragm. The rudimentary 
right ventricle often fills in the dorsum 
of the boot, giving it a rather “fat” 
appearance. The hilar arteries and 
peripheral pulmonary arteries are di- 
minished in size. The lungs appear un- 
usually clear. The left ventricle is en- 
larged, as is demonstrated by the lack 
of clearance of the spine in the left 
anterior oblique position. The right 
atrium is enlarged but may not appear 
so because of the diminutive right 
ventricle. 

Truncus Arrertosus**®, This aberra- 
tion basically is a single large arterial 
trunk receiving the outflow of both the 
right and left ventricles. Embryologi- 
cally it is an arrest in the septation of 
the truncus before the division of the 
truncus into the aorta and pulmonary 
arteries. The so-called pseudo-truncus 
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is thought to be a more primitive form 
with the lungs supplied by the bronchi- 
al arteries. V estigial pulmoni iry arteries 
are present but do not connect with 
the heart. 

Clinically there is minimal cyanosis 
when large pulmonary bri inches arise 
from the ascending aorta and there is 
more intense cyanosis when the circu- 
lation of the lungs is derived from the 
bronchial arteries. 


The roentgenographic and _ fluoro- 


scopic findings are as follows. The 
superior vena cava is not dilated. The 
right atrium is prominent. The right 


ventricle is enlarged. The left atrium 
is usually normal in size and the left 
ventricle is considerably enlarged. A 
single large vessel arises from the base 
of the heart to form the truncus. The 
pulmonary artery can occasionally be 
seen arising from the single large trun- 
cus in a much higher than normal 
position. When the bronchial arteries 
supply the lungs, no pulmonary trunks 
are visualized. Instead there is an ab- 
sence of the hilar comma shadows and 
an interlacing network of small blood 
vessels in the hilar regions. Usually the 
superior bronchial arteries are quite 
well developed and cause the under- 
surface of the aortic arch to be hazy, 
which is particularly well seen in the 
left anterior oblique position’. When a 
swallow of barium is given the bronchi- 
ai arteries may indent the surface of 
the barium-filled esophagus. The peri- 
pheral lungs are unusu: clear when 
this situation pre ~vails. Occasion: lly the 
pulmonary artery can be seen as a 
single large vessel arising in a high 
position. Characteristically the entire 
heart is enlarged and has a prominent 
shelf effect projecting to the right at 
the base of the truncus, best seen in 
the left anterior oblique view. After 
infancy the contour of the heart may 
resemble closely the te tralogy of Fallot. 
Venous ANOMALIES?!°31, There are 
2 main types: 1) aberrant pulmonary 
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veins opening into the superior vena 
cava or right atrium, and 2) aberrant 
right or lett superior vena Cava open- 
ing into the left atrium. A single anom- 
alous pulmonary vein is an_ infre- 
quent aberration and does not cause 
cyanosis. It simulates closely a small 
atrial se ptal defect. The superior vena 
cava is slightly enlarged, and the right 
atrium and right ventricle also appear 
enlarged due to the 
the right heart. 

The roentgenographic fluoro-° 
scopic findings are identical with the 
atrial septal defect. The differentiation 
can be made by angiocardiography or 
cardiac catheterization. 
on the plain films the aberrant vein 
can be recognized as a_sickle-shaped 


ove rloading ot 


Occasionally 


shadow adjacent to the right heart 
border. 
When all pulmonary veins enter 


the superior vena cava, right auricle, 
or coronary sinuses, a very unfavorable 
situation In order to live, the 
patient must have a patent foramen 
ovale or atrial septal defect. Even with 


exists. 


this defect the heart shows marked 
progressive enlargement confined — to 
the right side. Angiocardiography ex- 


hibits marked vascularity and recircu- 
lation of dye in the right heart. Eventu- 
ally the patient dies of cardiac failure 
and exhibits cyanosis terminally. 
Anomalous opening of the vena cava 


into the left auricle may produce 
cyanosis. The roentgenographic and 


fluoroscopic findings are as follows. 
The superior vena cava may be dilated 
or abnormally placed. Occasion: lly a 
dilated left-sided superior vena cava 
is noted. The right atrium and ventricle 
appear normal or slightly smaller than 
normal. The left atrium is enlarged as 
evidenced by the concavity of the bari- 


um-filled esophagus in the right an- 
terior oblique view. Again angiocar- 
diography may be necessary for a 


definitive anatomical demonstration of 
the aberrant vein. 
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VENTRICULAR SepTAL Derecr ( MAL- The roentgenologic and fluoroscopic 
apie DE Rocer)**. A ventricular septal findings, for the most part, reveal a 
defect is characterized by a simple heart perfectly normal in size, shape, 
small perforation in the wall of the and configuration. In cases in which 
ventricular septum. The location and — there is a high, large ventricular septal 
size of the defect vary considerably. No defect, the anomaly resembles condi- 
cyanosis is present in this condition be- tions found in a large patent ductus. A 
cause the flow of blood is from the large volume of blood may be forced 
high-pressure left ventricular chamber from the left ventricle into the pul- 
to the age 'r-pressure right ventricular monary artery and cause dilatation of 
chamber. Usually the opening is small — the pulmoni iry artery. As with a patent 
and a rie wcteristic finding is a harsh ductus, the strain is on the left heart 
systolic murmur over the precordium. and there may be dilatation of the left 
Often this is the only clinical finding. atrium and left ventricle. 
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PHYSIOLOGY 


PROCEEDINGS OF 


The Physiological Society of Philadelphia 
SESSION OF MARCH 20, 1951 


Relationship between Hypothalamic 
Temperature and Thermoregulatory 
Effectors in the Unanesthetized Cat. R. 
Forster, Il, M.D., and T. B. Fercu- 
son, M.D. (Dept. of Physiol., Harvard 
\fed. Sch., Boston, Mass.). In order to 
estimate the importance and limits of 
the control of thermoregulation by the 
hypothalamic temperature, a ‘small 
thermistor on the end of a fine glass 
needle was permanently affixed in the 
hypothalamus of 8 cats. The animals 
had recovered several davs following 
operation and were maintained 6 to 67 
days. Brain damage was minimal as 
judged both by physiological tests of 
temperature regulation and by micro- 
scopic sections on 3 animals. Hypo- 
thalamic temperature, as indicated by 
the thermistor, was from 0.52 above to 
|.2 C. below rectal temperature and 
showed many irregular nonrhythmic 
variations as great as 0.5° C. without 
obvious cause. Deep peritoneal sodium 
pentobarbital anesthesia eliminated the 
small variations in hypothalamic tem- 
perature and rendered the animals rela- 
‘ively poikilothermic, whereas light 
inesthesia had no consistent effect. In 
ceneral, rest tended to lower hypo- 
halamic temperature, exercise or ex- 
itement to increase it. In 5 cats, pant- 
ig. Whether produced by radiant 

aters or by hot air, occurred when- 

er the hypothalamic temperature 

se above a “threshold” range. When 
hypothalamic temperature dropped 

low this range following the intra- 
istric introduction of cold water 
‘rough a nasal catheter in one of these 
‘imals, panting ceased in spite of a 
ntinued external heat load. Two ani- 


mals showed no relationship between 
hypothalamic temperature and panting 
and were considered “reflex” panters. 
In 5 cats tested, thermoregulatory vaso- 
dilation and vasoconstriction usually 
occurred without any apparent causal 
relationship to hypothalamic tempera- 
ture. These data are felt to be con- 
sistent with the hypothesis that in most 
unanesthetized cats, panting pri- 
marily controlled — by hypothalamic 
temperature, while thermoregulatory 
vasomotor reactions, within the limits 
tested, are not. 


Observations on the (in Vivo) Action 
of a New Lipotropic Fraction of the 
Pancreas. J. E. Ruoaps, M.D., Oscar 
Lrsoro, M.D., SamMuet Fox, M.D., Paut 
Gyorcy, M.D., and T. E. Macn- 
ELLA, M.D. (Harrison Dept. of Surg. 
Res., School of Med., Univ. of Penna., 
and the Surg. Clinic, the Nutritional 
Serv. of the Dept. of Pediat., and the 
Gastro-Intestinal Sect. of the Dept. of 
Med., Hosp. of Univ. of Penna., Phila. ). 
A pancreatic extract described by Boss- 
hardt, Ciereszko, and Barnes was tested 
in the depancreatized dog and was 
usually effective in doses of 60 mg. per 
day in preventing fatty infiltration of 
the liver as compared with controls 
(difference significant ). The impression 
was gained that it was less effective in 
those animals that consumed little or 
none of the artificial diet than in those 
that ate reasonably well. Its effective- 
ness was destroyed by three minutes’ 
boiling (statistical significance border- 
line). These observations were inter- 
preted as suggesting but not proving 
that the material acted as an enzyme. 

( 595) 


Observations on the (in Vitro) Action 
of a New Lipotropic Fraction of the 
Pancreas. \l. L. Haanes, M.D., and 
Paut Gyorcy, M.D. (Nutritional Serv. 
of the Hosp. of the Univ. of Penna.). A 
new potent lipotropic fraction has been 
separated from pancreas (Fraction A-1)° 
which is effective only or: uly in depan- 
creatized dogs. It has no action in the 
dietary induced fatty liver of rats or 
when given parenter: ally (actions attrib- 
uted to the fraction Lipocaic prepared 
by Dragstedt ), but resembles the action 
of fraction C-27 (prepared by Chaikoff), 
which is attributed to the presence of 
proteolytic enzymes. Initial tests of 
fraction A-1 failed to show proteolytic 
activity. However, in vivo studies were 
strongly suggestive of the presence of 
enzymes, Further in vitro studies were 
therefore performed to clarify these 
observations. 
Proteolytic activity was studied, us- 
ing a pepsin digest of casein as the 
substrate, and measuring digestion by 
a microbiological assay for methionine. 
Fraction A-1 was inactive alone, but 
showed proteolytic activity when duo- 
denal juice (either hog duodenal sub- 
stance or juice from the depancreatized 
dog) was added to the substrate. Fur- 
ther analysis of fraction A-1 resulted 
in the se pari ition of an active prote olytic 
enzyme and an enzyme inhibitor which 
supressed its action except in the pres- 
ence of duodenal juice. These sub- 
stances were tentatively identified as 
trypsin and trypsin inhibitor, although 
the presence of small amounts of other 
known proteolytic enzymes was not 
ruled out. The factor in duodenal juice 
which suppressed the inhibitor is postu- 
lated to be enterokinase, since it is heat 
labile and is  non- -proteolytic. This 
action of enterokinase has not previ- 
ously been described. 

It is concluded that fraction A-1 con- 
tains an active proteolytic enzyme 
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which is masked by an enzyme inhibi- 
tor. The effect of the inhibitor is sup- 
pressed in the intestinal tract by a sub- 
stance presumed to be ente ‘rokinase. It 
acts by releasing choline precursors, 
such as methionine, from ingested pro- 
tein, which then exert a direct  lipo- 


tropic action in the liver. 


Integrated Teaching in Basic Sci- 
ences: Report on Five Years of Experi- 
ence. J. H. Conroe, M.D., D. L. 
Drapkixn, M.D., W. E. Euricn, M.D., 
J. A. Fuck, M.D., S. S. Kery, M.D., and 
W. Mi. Krocman, M.D. (Grad. Sch. 
Med., Univ. of Penna., Phila.). A re- 
port was given upon the experience of 
the basic science faculty in the Gradu- 
ate School of Medicine with the pro- 
gram for integrated basic science teach- 
ing conducted in that school for the 
last 5 vears. The general arrangement 
of a is on an organ system 
basis, in which physiology, physiologi- 
cal pathology, bacteriology, 
immunology, pharmacology, and phvys- 
ical anthropology are presented  to- 
gether as they pertain in turn to the 
various organ systems of the body. The 
change from the usual method of pre- 
senting the basic sciences as separate 
unrelated courses in favor of this inte- 
grated course has enabled the physi- 
cian-students to see clearly the inte- 
gration of the various basic sciences 
with each other and their correlation 
with clinical medicine. It is believed 
that modification of this plan can be 
applied to undergraduate teaching if 
the chief requirements for integrated 
teaching are fulfilled: these are whole- 
hearted enthusiasm on the part of the 
faculty to participate in this new educa- 
tional experiment, willingness to ignore 
small differences of opinion in the in- 
terest of harmony and co-operation. 
and genuine interest in the teaching 
problems of medicine. 


* Produced by Sharp & Dohm, Inc., Glenolden, Pennsylvania. 
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BOOK REVIEWS AND NOTICES 


Tne Care AND BREEDING OF LABORATORY 
Animas, Edited by EpMonp J. Farris, The 
Wistar Institute of Anatomy and Biology, and 
15 contributors. Pp. 515; 67 ills. New York: 
John Wiley & Sons, 1950. Price, $8.00. 

As the Editor states, species included in 
this book were selected on the basis of their 
freque ney ot use in research laboratories 
today. Ten species of mammals are con 
sidered. There is a chapter on the common 
fowl, and a chapter each on reptiles, am- 
phibia, fish, and Drosophila, One chapter 
deals with the control of laboratory pests and 
parasites 

Phe book should prove especially useful to 
research having 
work with a variety of animals. cB. 


laboratories occasion to 


FUNCTIONAL ANATOMY OF THE LIMBS AND 
Back. By W. Henry HowvuimsHeap, A.B., 
MLS., Ph.D., Head, Sect. of Anatomy, Mayo 
Clin.; Prof. of Anatomy Mavo Found., Univ. 
of Minnesota. Pp. 341; 122 ills. Phila.: W. B. 
Saunders, 1951. Price, $6.00. 


ne Author is to be congratulated for this 
down to earth” coverage of two far-reach- 
basic sciences. He has condensed con- 
iderable anatomy physiology in_ this 
olume. It naturally follows that the subjects 
re reduced to their simplest levels. As such, 
e book will be useful to early medical stu- 
ents, biology students, physiotherapists, and 
ssibly nurses. The illustrations, while not 
pious, are excellent in that they are clear- 
readily understood diagrams. A. S. 


Low Far, Low Diet. By 
Dospix, F. Gorman, 
\I.D., Heten C. Jones, Lenore Lyon, and 
Ciana-Bern Younc. Pp. 371. Garden City, 
i 2s Doubleday, 1951. Price, $3.45. 
fue rapidly increasing body of evidence 
uding to incriminate disturbed lipid metabo- 
i in the etiology of atherosclerosis has led 
i great interest in the means available for 
viding a nutritionally adequate and rea- 
uably pleasant low fat, low cholesterol diet. 
is volume, written by two dieticians, a 
vsician and housewife, a home economist, 
| another housewife, provides in a remark- 
lv practical manner the information needed 
the physician prescribing the diet and by 
patient or the patient's wife. Recipes are 


supplied in abundance and with complete 
details as to the preparation of the various 
foods. In each diet presented the authors 
have been careful to determine that nutri- 
tional requirements have been adequately 
provided. This book meets a very real need 
in the medical practice of today. T. BD. 


PLasMA Proreins. Edited by Joun B. You- 

MANS, M.D., Dean and Prof. of Med., Van- 
derbilt Univ., Nashville, Tenn. Vol. 2, Sym- 
posia on Nutrition, Robert Gould Found. 
Pp. 352; figs. Springfield, Hl: Charles C 
Thomas, 1950. Price, $6.50. 

Tuts volume consists of 18 papers delivered 
at a Symposium on Plasma Proteins held 
under the auspices of the University of 
Illinois in the fall of 1949. The papers cover 
all aspects of the plasma proteins ranging 
from biochemical to clinical. The book is of 
extreme value since it makes readily acces- 
sible a great volume of research material 
which would otherwise remain scattered 
through the literature. N.G. 


A Guipe to Mepicine. By Ivo Getkie-Coss, 
M.D., with Special Articles by Various Con- 
tributors. Pp. 416. New York: Duell, Sloan 
& Pearce, 1951. Price, $5.00. 

THe apparent intention of this book is to 
serve as something between a medical dic- 
tionary and an encyclopedia. It is said to be 
“for professional and home use”. It is im- 
possible, however, to see how it can contrib- 
ute anything of value to the physician or to 
the medical student who will desire either 
the far more extensive word listing of the 
medical dictionary or the much more de- 
tailed descriptions of the standard medical 
texts, depending on the need of the moment. 
For the layman the book may have some 
value, but there are a number of “definitions” 
which would leave such a reader confused, 
and harm might be done. The discussion of 
hypotension may be cited as an example of 
this. The implication here is that it is im- 
portant, regardless of circumstances, to raise 
a low blood pressure. We are told that it is 
important to “insist on adequate rest, to give 
a full diet, with alcohol (if indicated), and 
to amplify the general treatment by tonics”! 
Some of the contributions (such as the 4- 
page discussion of the antibiotics by Dr. 
Fleming) are, however, excellent. T.D. 
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NEW BOOKS 


Medical Care for Seamen. The Origin of Pub- 
lic Medical Service in the United States. 
By Rosert Straus. With a Preface by L. 
A. Scheele, Surgeon General, U.S.P.HS. 
Pp. 165. New Haven: Yale Univ. Press. 
1950. Price, $3.75. 


THE present far-reaching Federal care of the 
public’s health is, as many know, an outgrowth 
from the Marine Hospital Service, which was de- 
rived in 1870 from the Marine Hospital Fund (Act 
of 1798). This book, based on the Author’s Yale 
doctoral dissertation of 1947, traces the growth of 
the institution through other changes of name, the 
“Public Health and Marine Hospital Service” 
(1902) to the “Public Health Service” (1912). 
However, public health is here considered entirely 
in its relation to the medical care of seamen. More- 
over, considering its subtitle and that it is the 
opener of a new Merchant Seamen 
Studies, it has a disappointingly small amount of 
historical narration, and that none too well ar- 
ranged. Of the 2 specific purposes stated in the 
Introduction, the conditions under which the feder- 
al government entered medical care are well 
enough described; but the more difficult indications 
for future trends are indeed scanty. The 10 pages 
of Chapter 9 are welcome exceptions, though even 
these do not include the more recent items of the 
expanded scope of public health. The arguments 
in the last 2 pages of the book will undoubtedly 
be rejected in many quarters and are not strength- 
ened when the Author “assumes his conclusions”. 


E. K. 


series on 


Recent Advances in Nutrition, with Particu- 
lar Reference to Protein Metabolism. By 
PauLt R. Cannon, Ph.D., M.D., Chairman 
Dept. of Pathol., Univ. of Chicago. (Porter 
Lectures, Series 14). Pp. 74. Lawrence, 
Kansas: Univ. of Kansas Press, 1950. Price, 
$2.00. 


Tus series of Porter Lectures summarizes the 
valuable experimental observations of Dr. Cannon 
and his staff upon the relative protein values of 
various foodstuffs. In particular the role of the 
essential amino acids for maintaining protein re- 
serves and resistance to infection are clearly de- 
fined. The medical implications of these observa- 
tions are assessed; some of the facets of protein 
nutrition still to be explored are discussed. H. V. 


Protein and Amino Acid Requirements of 
Mammals. Edited by ANTHONY A. ALBAN- 
ESE, Nutrition Res. Lab., St. Luke’s Hosp., 
New York, N.Y. Pp. 155. New York: 
Academic Press, 1950. Price, $4.00. 


INVESTIGATORS from five laboratories combine 
to produce this review of current knowledge of 
protein and amino acid nutrition, and of the 
techniques employed in these evaluations. The 
collaborators and their topics are: H. H. Mitchell, 
Some Species and Age Differences in Amino Acid 
Requirements; D. V. Frost, Methods of Measuring 
the Nutritive Value of Protein Hydrolysates and 
Amino Acid Mixtures; R. H. Silber and C. C. 
Porter, The Laboratory Evaluation of Amino Acid 
Mixtures and Protein Hydrolysates; B. F. Chow, 
Dietary Protein and Synthesis of Tissue Proteins; 
and A. A. Albanese, The Protein and Amino Acid 
Requirements of Man. H. V. 


Psychotherapy. By 


BOOK REVIEWS AND NOTICES 


NEW EDITIONS 


Pharmacology and Therapeutics. By Anruur 


GROLLMAN, Southwestern Med. Sch. of 
Univ. of Texas. 13th ed., rev. Pp. 828; 104 
ills. Phila.: Lea and Febiger, 1951. Price, 
$10.00. 
Tus textbook for “students practitioners 
of medicine” is essentially an extensive revision 
of the 13th edition of “Cushny’s Pharmacology 
and Therapeutics” by Drs. Grollman and Slaugh- 
ter. The arrangement of 
changed. There are 
ing such groups of 


material has been 
general discussions introduc- 
drugs as chemotherapeutic 
agents, anti-epileptics, and autonomic drugs. All 
topics have been revised and much of the material 
rewritten. Important new agents, for 
example, aureomycin, terramycin, vitamin Bie, and 
histamine-antagonizing agents, have been added 
There are about 40 new 


therapeutic 


figures. The appendix 
contains a useful concise section on prescription 
writing. The alterations have been accomplished by 
judicious shortening of previous material without 
increasing the length of the text. D.C. 


PauL Scuitper, M.D., 
formerly Clin. Dir., Bellevue Hosp., Psy 
chiat. Div., and Res. Prof. of Psychiatry 
Revised by Lauretrra Benper, M.D., 
Assoc. Prof. of Psychiatry, New York Univ. 
Coll. of Med., and Senior Psychiatrist, Belle- 
vue Hosp. 2nd rev. ed. Pp. 396. New York: 
W. W. Norton, 1951. Price, $5.00. 

Tue Ist edition of this classic textbook appeared 
in 1938 and was extremely well received. Dr 
Bender, with a long association with Dr. Schilder 
as colleague and wife, has added footnotes to the 
ist edition and has expanded some of the chapters 
by including several of Dr. Schilder’s papers. This 
makes an even richer experience for anyone inter- 
Some of the 
book is primarily for the psychiatrist, but there are 
many chapters which will interest any 
who is concerned with the 


ested in the subject of psychotherapy 


physician 
emotional life of his 
patients. Dr. Schilder was a most penetrating and 
stimulating observer with an original presentation 
of the subject of psychotherapy. The bibliography 
and index are extensive O. E. 


The Amino Acid Composition of Proteins and 


Foods. By Ricuarp J. Biock, Ph.D., New 
York Medical College, and Diana BoLine, 
B.S. 2d ed. Pp. 601; 45 ills. Springfield, 
Ill.: Charles C Thomas, 1951. Price, $10.50. 
Tuts valuable reference book has been extensive- 
ly revised and enlarged to include new develop- 
ments in amino acid chemistry since 1945. The 
number of pages and references has been nearls 
doubled. Among the additions are 
sections on the chemical determination of methio 
nine and cystine, the electrolytic separation of 
amino acids, chromatographic methods for separa 
tion and determination of amino acids, and 
microbiological and enzymatic methods for amini 
acid determination. The invaluable tables (230 of 
them) that gather together all available data o1 
the concentration of amino acids in various plan 
and animal tissues have been retained, althoug! 
they have been enlarged to include more data an 
have been revised in terms of gm. of nitroger 
rather than %. The Authors’ comments on eacl! 
method discussed should prove helpful to an 
worker beginning amino acid determinations. 


M. B. 
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